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SECTION I 


INTRODUCTION 


1-1. DESCRIPTION AND USE. 


1-2. This technical manual is one of a series providing 
information and maintenance instructions for the Е-4С 
series aircraft manufactured by McDonnell Aircraft 
Company. For a list of maintenance instructions 

manuals and information on the use of data presented in 
the manuals, refer to ТО 1F-4C-2-36. 


1-3. Section II of this publication contains all the 
checkouts and troubleshooting information for engine 
related systems. Refer to sections III thru XI for system 
description and component replacement. Section XII deals 
with basic engine description and serviceable damage 
limits. Section XIII contains a pictorial engine change 
procedure plus engine associated access door information 
and replacement procedures Юг engine/airframe 
interface items. Section XIV is the Engine Bay 
Configuration Integrity Guide for use during Quality 
Control Inspections of the compartment while the engine 
is removed. 


1-4. Information and instructions for maintenance 
performed on the aircraft as provided in this manual are 
compatible with the provisioning of spare parts, special 
tools and test equipment. Maintenance instructions for 
Government Furnished Aircraft Equipment (GFAE) are 
included only when peculiar to the installation in the 
aircraft or when not provided by separate maintenance 
manuals. Maintenance instructions for testing and/or 
repair of components when removed from the aircraft are 
included when compatible with provisioning and not 
provided by separate maintenance manuals. 


1-5. REVISION. 


1-6. The significant changes incorporated in this revision 
are as follows: 


a. Improved system schematics. 
b. Improved checkout procedures. 


c. Improved troubleshooting procedures. 


d. Reorganization of related systems. ` 


e. Incorporation of TO1F-4C-598 (Multi-Station 
ECM Wiring Provisions) into the Engine Bay 
Configuration Integrity Guide. | 


1-7. GENERAL MAINTENANCE 
INFORMATION. 


1-8. For general information including access provisions, 
ground power connection procedures, and safety data, 
refer to T O 1F-4C-2-36. 


1-84. LOCKWIRING OF “V” BAND CLAMPS. Specific 
instructions are provided by this technical order for lock- 
wiring of “V” band clamps. All “V” band clamps will use 
two self locking nuts on T—bolts and do not require lock- 
wiring unless identified as requiring lockwire in the in- 
stallation instructions of this technical order. | 


1-9. GROUND HANDLING AND SERVICING. For 
ground handling and servicing procedures, refer to 
T O 1F-4C-2-2. | 


1-10. MASTER TROUBLESHOOTING MANUAL. 


1-11. The master troubleshooting manual contains lists of 
all the flight and ground operations symptoms, including, 
those related to the systems in this manual, for which 
troubleshooting procedures have been prepared. These 
symptom lists contain references to troubleshooting 
procedures contained either in this manual or in the 
master troubleshooting manual. Troubleshooting 
procedures contained in the master troubleshooting 
manual are supported by troubleshooting schematics. 
Refer to ТО 1F-4C-2-34. 


1-12. TIME COMPLIANCE TECHNICAL 
DIRECTIVES. 


1-18. All known technical directives applicable to this 
manual which have not been incorporated on all affected 
aircraft, are listed in table 1-1. Some technical directives 
may be listed prior to release date. 


Table 1-1. Record of Applicable Time Compliance Technical Directives 


Technical Manual 
Directive Directive Title Change / Revision 
(T.O.) Date Supplement Date 
1F-4-716 10 Apr 69 Installation of Engine Oil Sample Drain Line, P/N 1 May 69 
1Е-4-716С 30 Арг 69 57007-134, J79-15 and J79-17 Engine Е-4 series. 1 Dec 69 
1Е-4-7160 15 Jan 71 Aircraft and Trainers, Е-4 MTS 1 thru -101, ТЕЕ-11 1 Nov 71 
апа TFE-111 Jet Engine System, AT-1 Jet Engine 
System (ECP MDA-F-4-8081). 
1F-4-755 1 Aug 70 Installation of Class V Mod 1747 (Seek Silence) in F/RF 1 Aug 70 
1Е-4-755С 15 Apr 71 | -4C/D Aircraft (ECP МПА-Е4-70353) 1 Nov 71 
1F-4-776 1 Mar 70 Incorporation of Additional Formation Lights, 1 Oct 78 
F/RF-4C/D/E Aircraft and Trainers TFE-5, 
TFE-105, TFE-205, TFE-20, TFE-120, CT- 
43 AND ST-49 (ECP MDA -F4-852) | 
| CONTINUED 
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Table 1-1. Record of Applicable Time Compliance Technical Directives (CONT) 


Manual 
Directive Title Change/ Revision 
Date Supplement Date 


Technical 
k 


1F-4-849 


1 Jul 69 


Installation of Self-Retaining Bolts in Critical Control 


1 Oct 69 


1Е-4-849Е 20 Jan 71 System and Components, F/RF-4C, РІК), D, Е(15) and E 15 Dec 70 
Aircraft and Trainers. 
1Е-4-860 30 Jan 70 Installation of Power Quadrant Finger Lift Idle Stop on 1 Dec 69 
1Е-4-860С 30 Арг 70 F-4C/D/E and RF-4C Aircraft Trainers. (ECP MDA 1 Aug 70 
1Е-4-860Е 1 Jul 70 -F/RF-4-900R1) 1] Nov 71 
1Е-4-860Е 27 Jul 70 1 Nov 71 
1F-4-860G 5 Apr 71 ] Nov 71 
1Е-4-889 15 Jan 70 Rerouting of Engine Bay Wiring Bundles, Rerouting and 29 Dec 69 
1Е-4-889С 10 Apr 70 Reclamping of QEC Wiring, Hoses and Tubing, F 29 Dec 69 
1Е-4-889Е 7 Арг 70 -4C/D/E and КЕ-4С Aircraft. (ECP MDA-F-4-980 and 1 May 70 
1Е-4-889Н 15 Л 70 98051) 15 Маг 71 
| 1F-4-889J 30 Oct 70 15 Mar 71 
1Е-4-942 7 Мау 71 Installation of Cover, P/N BW501 On Throttle Quadrant 15 Mar 72 
| | Micro Switches, F/RF-4C Aircraft 
1Е-4-946 15 Jul 71 Incorporation of a Distinctive Identifying Feature on 15 Mar 72 
Engine Master Switches - F-4C/D/E and RF-4C 
Aircraft 
1Е-4С-598 20 Маг 70 Multi Station ECM Wiring Provisions, Inboard Wing 15 Mar 72 
1F-4C-598C 20 May 71 Pylon, F-4C Aircraft 15 Mar 72 
2Ј—Ј79—1208 15 Јип 72 Modification of Air Pressurizing and Vacuum Relief Valve on 1 Jun 73 
J79—GE—15/—15A and —17/—17A Engines. 
2Ј--Ј19--1217 30 Mar 72 Replacement of Throttle Control Box 868C872P2 with 1 Jun 73 
517D935P1 and Rework of Bracket 867C840P1 to 867C840P 
on the J799—GE—15/—15A, J79—GE—17/—17A Engines. 
1F—4—991 Structural Fatigue Improvements — F—4 Aircraft. 15 May 75 
(ECP MDA—F4—1014R1S3, 510, 512) 
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SECTION II 


GROUND OPERATION, CHECKOUT AND TROUBLESHOOTING 


2-1. GENERAL. 


2-2. The following information is included to assist 
maintenance personnel with the equipment and 
procedures used in starting and troubleshooting the J79 
turbojet engine installed in Е-4 aircraft. 


2-3. SINGLE ENGINE OPERATION. Single engine 
operation with one engine removed is permissible. The 
fuel lines and air bleed lines must be capped, drop out link 
and engine bay doors must be installed in the removed 
engine compartment. 


2-4. OPERATIONAL PRECAUTIONS. Structural 
limitations require certain access panels to be installed on 
aircraft during ground handling, maintenance, or 
servicing. Because structural access panels are highly 
stressed panels, care should be observed when handling 
and storing them. Scratches, nicks, and bends must be 
prevented as they tend to cause fatigue failure. 


2-5. Foreign Object Damage (FOD) Precautions. When 
maintenance of the aircraft takes place in the area of the 
engine inlet ducts or the engine nacelles, vacuum clean 
surrounding structural area. Cleaning the engine inlet 
and nacelle area cannot be over emphasized in order to 
protect the engine from entry of foreign materials which 
cause serious damage to engine. General precautions 
listed should be adhered to at all times. See figure 2-1. 


2-6. TOOLS AND TEST EQUIPMENT. То perform 
maintenance on the system or components, the tools and 
test equipment listed in table 2-1 should be used. 
Alternate equipment with equal or greater range and 
accuracy than that in the Alternate Equipment column 
may be substituted. 


2-7. CIRCUIT BREAKERS. АП circuit breakers 
associated with the Power Plant are located and identified 
in figure 2-2. 


Table 2-1. Tools and Test Equipment 


Alternate 
Equip. 
Range 


200/115V, 
400 Hz, 30 


Identification 
No. 


M32A-60 


Name 


Power source, external 
electrical and pneumatic 


Alternate 
Equip. 
Accuracy 


Use 


Engine starting 


120 lb/min 
@ 49 psia, 


US. 


Standard 
Atmosphere 
at sea level 


Jetcal analyzer BH112J ог ВН112ЈА 


Jetcal analyzer /trimmer BH112JB-40 


Accessories, BH112JB-40 
Jetcal analyzer /trimmer 


See fig 2-27A 
Flight line tester 
| 


Check kit, gear box wear, MDE323790—1 


throttle control 


x 
1C2994G2 | 
Pressure readout gage set 1C2995G2 
Overtemperature control 1C2863G8 
system tester 
Tester, lube oil system 1C3903G1 
Oil servicing unit PMU-29/E | 
| 


System checks and adjustment 


System checks and ad- 
justment 


Remote readout of nozzle and 
variable vane position, 
throttle angle and engine 
RPM during engine 
operation. 


Read engine pressures 


Check temperature amplifier 
circuit 


Remote oil temperature 
readout 


| 

Service lubrication system | 
Throttle system wear checks 

| | 
CONTINUED 
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Name 


Strut assy, aux air door 


Scale, spring 


Adapter 


Rig pin 


Air duct guards 


IGV transmitter attaching 
rod 
Holdback assembly 


Gearbox backlash tool 


Ground, equipment 
communication 


Fuel pressure source, 
torque booster 


Pressurizing unit, variable 
vane (JP-4 or JP-5 fuel) 


2-8. GROUND OPERATION. 
2-9. PREPARATION. 
2-10. Tools and Equipment. 


Adapter, 1C2754-3G1 


Scale, spring, 0 to 10 pounds 


Table 2-1. Tools and Test Equipment 


Identification 
No. 


32Е050034-1 


Alternate 
Equip. 
Range 


Alternate 
Equip. 
Accuracy 


Use 


Hold auxiliary air door open 


0 to 10 inch Idle throttle check 
pounds 


1C2754—3G1 (part 
of 1С3946С2) 


102754—13G2 (part 
of 1C3946G2) 


MDE32786—301L 
MDE32786—302R 


Local 
Manufacture 
see fig 2-18 


53E030001 


‘Local 


Manufacture 
see fig 2-28 


H—133C/ AIC 


53E390214-1 


1C3568G1 


Wrench, torque, 0 to 50 inch-pounds 
Communication equipment, ground 
Safety struts, auxiliary air door 


Guards, air duct 
Tester, lube oil system 


Holdback assembly (if required) 
Power source, external electrical 
Power source, external pneumatic 


2-11. Manpower Requirement. 


a. Three men required. 


2-12. Procedure. 


a. Position aircraft at runup site. 
(1) Head aircraft into wind if possible. Engines may 
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be run crosswind, if necessa:y, because of tie downs or 
blast fences. However, downwind runs should be avoided. 


Throttle wear checks 
Throttle Rigging 


Cover inlet ducts during engine 
engine operation 


Attach IGV transmitter to QEC 
engines 


Engine run—up holdback 


Check gearbox backlash 


Engine operator to ground 
observer 


Pressurize torque booster 


Functional testing of variable 
vanes 


(2) If a muffler is used, assure exhaust nozzle is 
aligned, fits well and is not restricted in its movement per 
applicable directive. 


b. Install engine runup holdback assembly, if re- 
quired. Use of holdback assembly is mandatory for 
engine operation at power settings above MiL power. 
See figure 2-3. 


(1) Position aircraft about four feet from anchor and 
in direct line with it. 


(2) Lower arresting gear by actuating mechanical 
release mechanism in forward cockpit. 

(3) Disconnect quick release anchor fitting from ' 
holdback. 


(4) Remove bolt from anchor fitting and attach to 
adapter link of aircraft anchor. 


(5) Remove quick release pin in frame of holdback 
and swing out retaining bar. 


(6) Slide yoke forward at angle of 30° to ground until 
U bolt contacts end of hook below uplatch retaining hook. 
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INSTRUCTION 
@ MAINTENANCE PERSONNEL IN FLIGHT LINE AREA TO BE THOROUGHLY BRIEFED ON 
IMPORTANCE OF MAINTAINING AS CLEAN AN AREA AS POSSIBLE. 
е INDIVIDUALS TO CONSCIENTIOUSLY PRACTICE PICKING UP ANY OBSERVED FOREIGN 


OBJECT AT ANY TIME. 


Ф AIRCRAFT OPERATING PERSONNEL TO AVOID RUN-UPS OR TAXIING INTO EXHAUST 
BLASTS OF OTHER AIRCRAFT. 


@ AIRCRAFT OPERATING PERSONNEL REPORT IMMEDIATELY UNSATISFACTORY CONDITIONS 
OF OPERATING SURFACES WHEN ENCOUNTERED. 


INSPECTION 
€ INSPECT OPERATING SURFACES DAILY FOR CHIPPING AND DETERIORATION. 
е INSPECT AREAS NORMALLY CROSSED OR ENTERED INTO BY TRANSIT VEHICLES FOR 


MATERIAL CARRIED BY TRUCK TIRES, ETC. 
e AFTER EACH MAINTENANCE OPERATION INVENTORY ALL TOOLS AND PARTS. 


e INSPECT THE INLET DUCT AREA FOR ALL FOREIGN OBJECTS. 
PREVENTION 
e PERIODIC GENERAL PHYSICAL PICKUP BY MAINTENANCE PERSONNEL 
(“РОЦСЕ-ТНЕ-АВЕА”). 
Ф AVAILABILITY OF STRATEGICALLY LOCATED AND APPROPRIATELY MARKED FOREIGN 


OBJECT DAMAGE RECEPTACLES. 
Ф PROTECTIVE SCREENS USED WHEN APPROPRIATE. 
e ARTICLES OF CLOTHING AND PERSONAL EFFECTS PROPERLY FITTED, AND SECURE. 


4С-2-8-(1) 


Figure 2-1. FOD Prevention 
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NOTES 
ВВ ON 62-12199 THRU 63-7597 
УХ ON 63-7598 THRU 64-928 
ED ON 63-7598 THRU 64-672 
Б ON 64-673 THRU 64-928 


E NO. 3 CIRCUIT BREAKER PANEL 


NOMENCLATURE 
REF DES AMP | ZONE 


39CB301 ANTI-ICE LH 115VAC — T 


Figure 2-2. Engine Control Circuit Breakers (Sheet 1 of 2) 
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REF DES 


5CB304 R MAIN IGNITION ESS 28V DC 10 

L AFTERBURNER IGNITION LH 115V AC ФА 5 

R AFTERBURNER IGNITION LH 115V AC ФА 5 

L MAIN IGNITION ESS 28V DC 10 

WP -свзи L IGN UNIT #1 ESS 28V DC 5 
2 5c8311 L IGN UNIT #1 L IGN 28 DC 5 
EPP 5C5312 R IGN UNIT #1 ESS 28V DC 5 
ЕВ 5cB312 R IGN UNIT #1 R IGN 28V DC 5 
ШЕР 5С8313 LIGN UNIT #2 ESS 28V DC 5 
EP 5Свз13 LIGN UNIT #2 L IGN 28V DC 5 
EP -свз14 RIGN UNIT #2 ESS 28V DC 5 
ЕВ 5свз14 R IGN UNIT #2 RIGN 28V DC 5 
| 6CB301 ENG OIL PRESS IND INSTR 28V AC 5 
ED 7c5333 RH MAIN FUEL CONTROL ESS 28V DC 5 
E» 7c5333 MAIN FUEL CONTROL ESS 28V DC 5 
ED 7Св356 LH MAIN FUEL CONT ESS 28V DC 5 
ЕВ 7св356 LH MAIN FUEL CONTROL ESS 28V DC 5 
ED 12c5301 ENG FUEL FLOW METERS INSTR 28V AC 5 
EP 1288301 FUEL FLOW METERS INSTR 28V AC 5 
| 75CB301 NOZZLE POS IND ESS 28V DC 5 
ED 8108303 T.O.T. INVERTER ESS 28V DC 5 
ED з1свз08 RH EGT ESS 28V AC @B 5 
ED 51С8309 LH EGT ESS 115V АС ØB 5 
FP 51С8303 ЕСТ INVERTER ESS 28V DC 5 


NO. 2 CIRCUIT BREAKER PANEL 


NOMENCLATURE 


Figure 2-2. Engine Control Circuit Breakers (Sheet 2 of 2) 
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UPLATCH RETAINING Z 


53Е030001 HOLDBACK ASSEMBLY 


. AIRCRAFT ANCHOR 
е. . ARRESTING GEAR 
. QUICK RELEASE ANCHOR FITTING 
(2) . ANCHOR FITTING BOLT 
S @ . ADAPTER, AIRCRAFT ANCHOR LINK 
СО » ASSEMBLY 
. PIN, QUICK RELEASE 
. YOKE 
. BAR, RETAINING 
NOTE . HOOK, ARRESTING GEAR 
. U-BOLT 
THERE ARE NO ENGINE OPERATING LIMITATIONS IN SO FAR AS . HOLD BACK ASSEMBLY 
THE RUN UP HOLDBACK ASSEMBLY IS CONCERNED. ENGINE . FRAME 
OPERATING LIMITS THEREFORE WILL BE DETERMINED BY LOCAL 
REGULATIONS ON USE OF POWER CHECK PAD. IT IS RECOM- 
MENDED THAT ONLY ONE ENGINE AT A TIME BE OPERATED 
IN AFTERBURNER AS A STANDARD PRACTICE. 


A/C LOAD 36,450 POUNDS 
PAD 60,000 POUNDS 
HOLDBACK ASSEMBLY 114,000 POUNDS 4С-2-8-(109) 


Figure 2-3. Run-Up Holdback Assembly 
2-6 


(7) Swing retaining bar into place and replace quick 


release pin. 


(8) Attach holdback assembly to anchor pin fitting. 


CAUTION 


Do not remove ali the slack from the holdback as- 
sembly with tow equipment. This can result in 
overstress on the nose gear strut and strut failure. 


c. Position equipment per TO 1F-4C-2-36, and 
Й ensure equipment is free of FOD. 


i d. Inspect and police runup area for foreign 
objects. 


meter as near to trim pad as possible to obtain temp- 


| е. If trim run is to be performed, place thermo- 
erature for charts utilizing CIT. 
CAUTION 


If engine run is to be performed with ac- 
tuators disconnected from auxiliary air 
doors, ensure doors are securely fasten- 
ed in the open position to prevent flapping 
This will prevent structural damage to 
auxiliary air doors. 


f. Ensure safety devices are installed. 
g. Remove protective covers. 
B nh. Perform the following КОР inspection. 
CAUTION 
Cleanliness of inlet air ducts and ramp 
areas cannot be overemphasized in order 
to protect engine from entry of foreign 


materials and serious damage. 


| (1) Using strong light, inspect engine inlet 
duct and compressor. 


CAUTION 


If compressor turns easier than normal 
without clicking sound, possible inlet 
gearbox failure could exist. Do not start 
engine until corrected. 


rotate the compressor clockwise. Check for exces- 
sive free movement and a clicking sound from the 
starter ratchet assembly. 


| (2) During compressor inspection, manually 


(3) Inspect inlet air duct guards for foreign 
objects and serviceability. 


ü (4) Install inlet air duct guards. 
| (5) Using strong light, inspect exhaust sec- 
tion for serviceability, fuel accumulation and FOD. 


B i. Deactivate air compressor by opening door 23. 
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2-13. PRE-RUN PRECAUTIONS. 


NOTE 


During engine ground operation utilize 
ТО 1F-4C-2-8CL-1. 


a. All ground operations are to be monitored by 
qualified personnel. Supervisor is to be stationed 
outside of aircraft, in full view of engine operator. l 
Supervisor to maintain intercom contact with opera- 
tor. 


NOTE 


Refer to TO1F-4C-2-10 for fuel transfer 
instructions. Automatic fuel transfer can be 
stopped at any time by extending air refueling 
receptacle. 


b. Engine operation must be suspended any time 
fuel starts to spill from vent mast. 
2-14. Restrictions Using JP-5 Fuel Without Resetting И 
Specific Gravity Adjustments. 
a. Ambient temperature is above — 20°F. 
b. Rates of throttle movement: 
(1) IDLE to MIL - 6 seconds minimum. 
(2) 85 percent to MIL - 3 seconds minimum. 


(3) Stabilize at MIL then advance to MIN AB. 
(4) MIN AB to MAX AB - 3 seconds. 


2-15. Airframe Engine Runup Limitations. Observe 
following ground operation precautions during engine 
runs on installed engines. 


a. Hold flight control stick in neutral position during 
ground run and taxiing to prevent overheating of 
stabilator control surface by engine exhaust. 


b. While performing maintenance or leak checks, it is 
mandatory to have doors 92 L and R and 96 Land R closed 
during operation above 85 percent RPM to prevent engine 
compartment overheating. Observe 30 second limit for 
runs at MIL and above when these are only doors closed. 


c. There are no limitations on engine runs in re- 
gard to structural overheat, if all engine access 
doors are closed and auxiliary air doors are open. 


CAUTION 1 


Do not attempt to start engines with flaps 
down. 


Do not time engine accelerations during 
throttle bursts with flaps down when 
boundary layer bleed air is being used 
on aircraft. 


Do not operate engines at MIL for more 
than 1 minute with flaps down. 


d. During single engine operation, do not move | 
control stick aS. cavitation of dual system actuators 
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will occur. The inactive power control system re- 
servoir will indicate overfull. Do not drain excess 


fluid, for when this power control system is activated, 


fluid level will return to normal. 
| е. АП personnel in vicinity of operating engine 


must wear an approved type ear plug, ear muff, or 
both. 


2-16. PRE-START PRECAUTIONS. 


2-17. GROUND CHECKS. 
a. Check aircraft forms (AFTO 781). 


b. Ensure fuel, oil, hydraulic nad pneumatic 
systems are properly serviced. 


с. Check for fuel, oil, or hydraulic leaks. 


d. Inspect throttle shaft and clevis link bolts for 
proper tightness and cotter pins installed. 


e. When performing engine run for maintenance, 
drain door 92 L or R tank after engine has been shut 
down three times. Refer to section XIII. 

2-18. COCKPIT CHECKS (POWER - OFF). 
2-18A. Rear Cockpit Check. 


a. Ensure seat and canopy safety devices are in- 
stalled before entering cockpit. 


b. Emergency flap handle - forward 


d. Set all circuit breakers and fuses except bell- 
mouth pitot heater, AOA probe heater, oxygen gage 


and engine ramp control. Ensure variable ramps are 


| 
a 
|. с. Emergency gear handle - in and secure 


fully retracted before pulling circuit breakers. 


| е. Set all switches to normal, safe or off except 
those required for engine operation. 


| 2-18B. Front Cockpit Check. 


| а. Ensure seat and canopy safety devices are in - 
stalled before entering cockpit. 


b. Check fuel control panel switches: 


(1) Wing Station Jett Switch – NORM 

(2) Center Station Jett Switch - NORM 

(3) Internal Wing Transfer Switch - STOP TRAN 
(4) Internal Wing Dump Switch – NORMAL 

(5) Refuel Selection Switch - ALL TANKS 

(6) External Transfer Switch – OFF 

(7) Ат Refuel Switch - RETRACT 

(8) Boost Pump Fuel Switch - NORMAL 
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c. Engine master switches - OFF 
d. Throttles - OFF 


e. Speed brake switch - in. 


f. Throttle friction - set as desired 
g. Anti-skid switch - OFF 
h 


. Drag chute handle - in and secure 
i. Wing flaps - up 
j Emergency flap handle - forward 
k. Antenna selection - upper 

Anti-icing switch — normal 

m. Emergency brake handle - in and secure 
n. Landing and taxi light - OFF 
o. Landing gear handle - DN and in 


p. Canopy emergency jett handle - forward 
q. Master arm switch - SAFE 

r. Station select buttons - out 

s. Generator switches - OFF 

t. Pitot heat - OFF 

u. Rain removal - OFF 


v. FORMATION lights - OFF 


2-19. COCKPIT CHECKS (POWER - ON). 
a. Apply external electrical power to aircraft. 
b. Front cockpit, generator switches - EXT ON. 
c. Rear cockpit check. 
(1) Inst ground switch - activate. 
(2) Intercomm - set 


(3) Ensure canopy pneumatic system is fully 
charged, if canopy is to be operated. 


(4) Rear canopy strut - remove (if required) 
d. Forward cockpit check. 
(1) Set all circuit breakers and fuses. 


(2) Front seat canopy strut - remove (if re- 


(3) Landing gear indicators - gear down 
(4) Flap indicators - up 


(5) Warning and indicator lights - test 


(6) Fire warning circuit - test 


(7) Interior lights - as required. 


I (8) Exterior lights - ON 
` (9) FORMATION lights - OFF 
NOTE 


Fuel transfer into fuselage tanks may be 
commenced at 3000 pounds or less pro- 
vided transfer is stopped when fuselage 

fuel reaches 6500 pounds. 


(10) Fuel quantity indicator - check 
(11) RAT control handle - RAT in 


(12) Perform boost pump pressure check: 
Boost pump check switch - check, or engine master 
switch ON and throttle at IDLE. Pressure indication 
of 25 to 35 psi. 


CAUTION 


To prevent radio failures, limit CNI 
ground operation to 10 minutes when cool- 
ing air is not available. 


| (13) UHF radio - ON. Energize CNI ground 
power switch (left wheelwell). 


(14) Intercom - establish contact with observer 
NOTE 
UHF transmission on lower antenna can 
cause fluctuation of EGT, RPM, FUEL 
FLOW and NOZZLE position indications 


during engine operation. 


(15) Comm system - ON; Establish contact with 
tower or ground control. 


2-19А. EMERGENCY ENGINE SHUTDOWN. See fig- 
ure 2-3A. 


В 2 Move throttle to OFF. 
| МОТЕ 
Ensure friction lever is full aft. 


| b. If throttle cannot be moved to OFF, move 
ENGINE MASTER switch to OFF. 


c. If engine cannot be shut down electrically, per- 
жіп following: 


(1) Ensure safety struts are installed on doors 
81L and R actuators. 
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(2) Open doors 82L or R. 


(3. Remove bolt from clevis arm and move fuel 
control shaft to cutoff by moving input arm aft to 
stop. 


2-20. ENGINE OPERATION. 


2-21. ENGINE STARTING (PNEUMATIC MODE). 


a. Ensure cartridge is removed from each starter 
breech before making pneumatic start. 


b. Perform pre-start precautions, refer to par- 
agraph 2-16. 


c. Connect external pneumatic power source as 
follows: See figure 2-4. 


(1) Open starter exhaust doors 78 and 80 and 
pneumatic inlet doors 138 and 139. 


(2) Remove pneumatic inlet duct cap. 


(3) Remove kinks in starter air delivery hose by 
stretching hose out straight. 


(4) Start power unit. Refer to OPERATING 
INSTRUCTION PANEL on power unit. 


WARNING | 


To prevent injury to personnel, air deliv- 
ery hose must be free of kinks and twists 
before performing hose blow out operation. 


(5) When power unit reaches operating speed, 
place air outlet valve switch momentarily ON to 
blow out hose. 


d. Connect compressed air delivery hose to 
pneumatic inlet duct. 


e. Ensure fireguard is in position for engine start. В 
CAUTION 


If engine is motored or dry cycled, ensure 
applicable throttle and master switch are 
in OFF position. This will prevent loading 
of engine with fuel which could cause hot 
start or fire during subsequent engine 
start. 


f. Move LEFT or RIGHT ENGINE MASTER switch 
ON. 
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ARM 
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Figure 2-ЗА. Етегрепсу Engine Shutdown 
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Figure 2-4, Pneumatic Starting Connections 
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CAUTION 


To avoid starter damage, limit pneumatic 
starts to three within a 15 minute period. 
Do not motor starter continuously for more 
than 5 minutes. 


To avoid starter damage, engine must 
come to complete stop before attempting 
another start. 


Watch for and remove from service any 
power unit which exhibits erratic opera- 
tion such as a surging gas turbine or 
fluctuating air pressure. 


If RPM increases faster than normal, 

abort the start. Possible engine inlet 
gear box failure could have occurred. 

Positive confirmation of engine com- 

pressor rotation should be made prior 
to attempting another start. 


g. Signal observer to move air outlet valve switch 
ON and check for the following indications. If not 
present shutdown and investigate. 


(1) RPM indication within 15 seconds. 
(2) Oil pressure indication within 30 seconds. 


(3) Hydraulic pressure indication within 30 
seconds. 


CAUTION 


To prevent engine overtemp, abort start 
and troubleshoot if EGT is rapidly climbing 
past 600°C or exceeds 705°C. 


If flames or torching occurs in engine ex- 
haust duct during start attempt, continue 
to clear residual fuel and monitor engine 
instruments to establish limits. 


h. At 10 percent RPM, depress and hold IGN 
button while moving throttle above IDLE then back 
to IDLE detent. Observe oil pressure indication as 

ll specified in table 2-2. Record start fuel flow. 


CAUTION 
If engine fire and/or overheat light illumiu- 


ates during starting, shut down engine and 
motor engine for 20 seconds. 


NOTE 
Ё Ii engine does not light after advancing 
throttle or engine does not continue to 
accelerate after lightoff, discontinue 


start and investigate. 


i. Release IGN button when EGT rises. Observe 
EGT limits as specified in figure 2-9. 
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j. 
air outlet valve switch OFF. 


At 45 percent RPM, signal observer to move 


k. Allow engine to stabilize at IDLE. 


1. 


WARNING 


To avoid injury, ensure personnel are 
clear of auxiliary air doors and speed 
brakes prior to placing generator соп- 
trol switches ON. 


CAUTION 


During starts with outside temperature 
near or below freezing, allow oil to warm 
up and oil pressure to drop below 50 psi 
before placing generator control switches 
ON. This will avoid possible GEN/CSD 
damage. 


Move L GEN or R GEN switch ON. 


(1) LH or RH GEN OUT warning light goes out. 


(2) BUS TIE OPEN warning light goes out. 
NOTE 


Repeat start procedure for other engine 
if both engines are to be checked. 


Electrical power core may remain con- 
nected during maintenance operations 
when aircraft is properly restrained. 


m. Disconnect external electrical power, if re- 


quired. 


n. Depress MASTER CAUTION RE-SET switch. 


(1) MASTER CAUTION light goes out. 


o. Close canopies, if required. 


WARNING 


Never attempt to load a cartridge with 
any electrical power applied, or with en- 
gines operating. A malfunction could re- 
sult in cartridge ignition during the in- 
stallation process. 


To avoid injury do not try to uncouple air 
delivery hose while air delivery is taking 
place. 


Air delivery hose is hot. Use gloves to 
uncouple hose from aircraft. 


p. Disconnect air delivery hose from aircraft and 
install cap on starter inlet duct. 


gq. Secure doors 78, 80, 138 and 139. 


2-22. ENGINE STARTING (CARTRIDGE MODE). 


2-23. CARTRIDGE START DUTY CYCLE. 


Consecutive cartridge starts are limited to two with- 
in a 60 minute period, with a minimum interval of 9 
minutes between starts. If cartridge starts are sep- 
arated by a pneumatic start, the total number of 

4 starts are limited to three in any 15 minute period. 


2-24. Cartridge Burn Time. 


The Starter cartridge will burn approximately 18.5 
seconds when ambient temperature is 59°F. 


WARNING 


To prevent injury to personnel, ensure 
doors 138 and 139 are open and doors 78 
and 80 are closed prior to removal of 
live, hangfire, or misfired cartridge. 


2-25. Cartridge Hangfire. 


А hangfire ог hangstart is a condition where the еп- 
gine fails to accelerate in a normal manner after 
initiation of a cartridge start. A hangfire is a cart- 
ridge malfunction causing the main propellant grain 
either not to burn or to only partially ignite. Cart- 
ridge ignition is evidenced by a small amount of 
smoke at the starter exhaust duct and engine rotation 
at low rpm. When the main propellant grain partially 
ignites, it may smolder until enough pressure is built 
р in the starter breech for complete ignition to occur. 
When this type of hangfire occurs, move the throttle 
to off and release the ignition button. The operator 
should remain alert for complete cartridge ignition 
to readvance the throttle and depress the ignition 
button when sustained engine rotation is assured. 
If the main propellant grain fails to ignite, abort the 
start by moving the throttle to off, release the igni- 
tion button and move the engine master switch to off. 
A hangstart is a cartridge start that produces engine 
rotation but does not provide sufficient energy to en- 
able the engine to accelerate to idle rpm. Inasmuch 
as the symptoms of hangfires and hangstart are sim- 
ilar and often difficult to distinguish between, a com- 
mon procedure is provided for both types of mal- 
function. 


WARNING 


Wait at least 5 minutes after all evidence 

of cartridge burning or engine rotation has 
ceased before opening the cartridge breech. 
Remove the cartridge from the starter 
breech (refer to paragraph 2-32). Per- 
form a pneumatic start (refer to paragraph 
2-21). If the pneumatic start is accomplish- 
ed satisfactorily: 


a. Inspect the cartridge breech for damage (refer 
to TO 2JA3-30-6 or TO 2JA3-38-6). 


b. Load a new cartridge in the starter (refer to 
paragraph 2-27). 
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c. Attempt a second cartridge start. If the pneu- 
matic start or the second cartridge start atte mpt is 
unsuccessful, remove the starter and inspect it in 
accordance with TO 2JA3-30-6 or TO 2JA3-3 8-6. 


2-26. Cartridge Misfire. A misfire is defined as a failure of 
the cartridge igniter squib to fire. This may be caused by 
either a failure of the electrical ignition system, failure of 
the cartridge squib, or no contact of the cartridge ground | 
clips. A misfire may be detected by the complete absence 
of engine rotation and smoke at the starter exhaust door. | 
When a misfire develops, abort the start by moving the 
throttle OFF, releasing the ignition button and moving the 
ENGINE MASTER switch OFF. Wait at least 5 minutes 
before attempting to remove the misfired cartridge. Do not 
attempt to remove a cartridge with the other engine 
running. Remove the misfired cartridge, using asbestos 
gloves, and assure the ground clips have been bent up 
sufficiently to make contact. Check to see if the safety clip 
has been removed. Reload the starter and again initiate 
the start procedure. 


2-26А. Deleted. | 
2-27. STARTER CARTRIDGE LOADING. See figure 
2-5. 

2-28. Materials. 


Cloth, wiping 
Soda, bicarbonate technical 
Cartridge, starter 


2-29. Manpower Requirements. 


a. Two men required. 


2-30. Procedure. 


WARNING 


Never attempt to load a cartridge with 
any electrical power applied, or with 
engines operating. A malfunction could 
result in cartridge ignition during the 
installation process. 


a. Ensure ENGINE START switch and LE FT and 
RIGHT ENGINE MASTER switches are OFF. 


WARNING 
To prevent injury to personnel, make sure 
safety struts are installed on door 81L 


and R actuators. 


b. Open doors 138, 139 and 140 and install safety 
strut on door 81R. Close doors 78 and 80. 


c. Remove breech cap by pulling disconnect handle 
up to clear lug on breech chamber then turning clock- 
wise. 
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CAUTION 


Ensure carbon residue and other foreign 
matter is removed. ` 


d. Clean inside of breech cap and fixed breech 
dome sealing surface with water dampened cloth 
(wipe dry). | 


е. Remove cartridge from container and inspect for 
serviceability. Visually inspect the cartridge seal 
area for damage and obvious flaws. Refer to 
TO 11A18-13-7. | 


CAUTION 


Rotation of the cartridge after installation in starter 
breech cap of more than 45 degrees from original 
position will possibly ground the firing pin contact 
of the МХО—4А/А cartridge, part No. 4751000, 
thereby causing misfire. 


f. Remove shortcut clip or bend shortcut clip 
away from center. 


g. Set cartridge down, dome end up, and slip 
breech cap over cartridge. 


h. Turn breech cap over with cartridge inside. 

i. Position breech cap on starter and engage lugs. 
Pull disconnect handle on electrical connector until 
handle clears lug on breech chamber and turn breech 
cap until connectors align. Release handle. 

j. Install cartridge in other starter breech. 


CAUTION 


Ensure pneumatic inlet duct cap is installed 
to prevent possible heat damage to aircraft. 


b. Close door 140. 


CAUTION 


To prevent heat damage to aircraft, en- 
sure doors 78 and 80 exhaust deflectors 
are fully extended. 


l. Open doors 78 and 80. Close doors 138 and 139. 


WARNING 


Stay clear of starter exhaust area. Hot gases can 
cause serious injury. 


m. Cartridges are now loaded and engines ready to 
start. Remove safety strut from door 81R. 


n. After cartridges have fired and engines are running 
with generators on line, close doors 78 and 80. 
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2-31. STARTING. 


WARNING 


Never attempt to load a cartridge with 
any electrical power applied, or with 
engines operating. A malfunction could 
result in cartridge ignition during the 
installation process. 


CAUTION 


After four consecutive cartridge starts, 
accomplish a pneumatic start or pneu- 
matic motoring for at least 20 seconds. 
Continuous cartridge starts result in ex- 
cessive carbon buildup and possible start- 
er failure. 


To avoid engine damage, allow oil to warm 
up and oil pressure to drop below 50 psi 
before placing generator control switches 
ON. This will prevent possible GEN/CSD 
damage. 


Ensure cap is installed on pneumatic in- 
let duct before initiating a cartridge start. 
If cap is not in place, heat damage to air- 
craft can result. 


Do not punch holes in Milar seal under 
cartridge screen. This could cause un- 
satisfactory cartridge ignition. 


NOTE 


Pneumatic inlet door must be closed when 
performing cartridge start. 


Pneumatic mode is primary starting mode for all 
normal operations. 


Cartridge starts may be aborted by releasing 
ignition button and moving throttle and ENGINE 
MASTER switch OFF. 


Consecutive cartridge starts are limited 
to two within a 60 minute period, witha 
minimum interval of 5 minutes between 
starts. If cartridge starts are separated 
by a pneumatic start, the total number of 
starts are limited to 3 in any 15 minute 
period. 


The starter cartridge will burn approximately 
18.5 seconds when ambient temperature is 59°F. 


Cartridge manufacted by Talley Industries is more 
susceptible to torching than the Olin. 


Cartridges stowed as spares aboard aircraft will be 
handled in accordance with Т.0.11418—13 —7. 
Excessive temperature cycling will adversely affect 
cartridge operation. 


a. Place LEFT and RIGHT ENGINE MASTER switch 


ON. 


b. Place L GEN and R GEN switch ON. Advance right 


throttle above IDLE then back to IDLE detent. 
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NOTE 


If engine fails to light or does not accelerate, 
discontinue start by moving throttle OFF and 
ENGINE MASTER switch OFF. 


c. Hold right IGN button and momentarily actuate 
ENGINE START selector switch to R. 


d. Release IGN button when EGT rises. 


e. Advance left throttle above IDLE then back to IDLE 
detent. 


CAUTION 


If EGT exceeds 705°C, abort start and troubleshoot 
to prevent reoccurrence. 


If EGT is rapidly climbing past 600°C, move throt- 
tle to OFF to prevent overtemperature. 


If EGT stabilizes at any temperature and RPM stag- 
nates below IDLE, discontinue start cycle and 
troubleshoot. 


NOTE 


If engine fails to light or does not accelerate, 
discontinue start by moving throttle OFF and 
ENGINE MASTER switch OFF. 


f. Hold left IGN button and momentarily actuate 
ENGINE START selector switch to L. 


g. Release IGN button when EGT rises. 
WARNING 


To avoid possible inflight ignition, do not install 
cartridge after engine start. 


h. Close doors 78 and 80. 


i. Remove spent cartridge after flight. Refer to 
paragraph 2-32. 


2-32. STARTER CARTRIDGE REMOVAL. 
2-33. Materials. 


Steel wool 
Cloth, wiping 
Soda, bicarbonate technical 


2-34. Procedure. 
WARNING 


To prevent injury to personnel, make sure 
safety struts are installed on door 81L 
and R actuators. 


a. Open door 140 and install safety strut on door 81R. 


WARNING 


Use asbestos gloves when removing cartridge to 
keep from burning hands. 


b. Remove breech caps by pulling disconnect handle up 
to clear lug on breech chamber then turning clockwise. 
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c. Cartridge will normally drop from breech; however, 
if it sticks, tap breech cap lightly against wood block. 


d. After breech caps have cooled, clean inside of breech 
caps and breech chamber with non metallic scouring pad. 
Wipe clean with cloth dampened in bicarbonate of soda 
solution. 


e. Replace breech caps on starter. 


f. Close door 140 and remove safety strut from door 
81Р. 


2-35. STARTER CARTRIDGE STORAGE. See figure 
2-5. 


2-36. Materials. 

Lockwire, MS20995NC32 
2-37. Removal. 

a. Remove doors 137 L and R. 


b. Loosen nuts on couplings holding containers and 
remove. 


c. Secure couplings with lockwire. 
d. Close doors 137 L and Е. 


2-38. Installation. 
a. Remove doors 137 L and R. 
b. Remove lockwire stowing couplings. 


c. Place cartridge containers in racks and fasten 
couplings. Torque nuts 12 to 15 inch-pounds. 


d. Close doors 137 L and R. 
2-384. ENGINE SHUTDOWN. 
CAUTION 


Following engine shutdown, if fuel ignites 
in engine exhaust duct, motor engine with 
throttles in OFF position until residual 
fuel and fire is cleared. Do not extinguish 
fires with chemical extinguishes unless 
absolutely necessary, as engine corrosion 
may result. If chemicals other than CO9 
or Halon 12-11 are used, wash, preserve 
and return engine to overhaul. However, 
if CO2 is used exclusively and the engine 
has not been subiected to fire damage, 

no action is required. 


NOTE 


Emergency engine shutdown procedures 
are given in paragraph 2-194. 


a. Cool engine at IDLE for 3 minutes. 
NOTE 
Ensure friction lever is full aft. 
b. Move throttle to OFF. 


c. Move ENGINE MASTER switch to OFF. 
2-39. Deleted. 
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2-40. CHECKOUT PROCEDURE. 


. Remedy for Abnormal 


1. PRELIMINARY PROCEDURE. 
a. Perform para 2-8 thru 2-21. 


b. If hold back assembly is required, per- 
form the following: 


(1) Move forward wheel chocks away 
from wheels and let aircraft roll forward by 
applying moderate engine power to remove 
slack in holdback assembly. 


(2) While tension is applied, place 
chocks at rear of main landing gear Wheels so | 
aircraft will not roll back when power is re- 
duced. 


(3) Fit forward chocks against wheel. 
(4) Return throttle to IDLE. 
_CAUTION _ 


If engine is to be restarted within 30 to 120 minutes after shutdown, 
vibration above normal may occur due to thermal inbalance of the 
compressor rotor. И this condition is experienced, run engine at 
85 percent for 1 to 1 1/2 minutes. Vibration should return to ac- 
ceptable limits. If excessive vibration continues, shut down en- 
gine and take corrective action. 


To prolong engine life, avoid unnecessary rapid throttle movement. 
Rapid throttle movement causes excessive thermal cycling and tur- 
bine section deterioration. 


2. IDLE CHECK. 


a. Check indicators. ЕСТ 220° to 420% If other indications are normal, 
replace indicator. 
Fuel flow 800 to 1400 pph If other indications are normal, 
replace indicator. 
RPM 64 to 66 percent Refer to para 2-114. 


Oil pressure, 12 psi minimum. | Refer to para 2-102. 
NOTE 


Nozzle position is for reference only and is not cause for rejection 
if EGT and fuel flow are acceptable. 


Nozzle position 7/8 to 3/4 open |Refer to para 2-66 


b. Close canopy(s), if required. Fuel boost pump pressure, 25 |Refer to TO 1F-4C-2-10. 

to 35 psi. 

с. Have observer check for fluid leaks. No leaks visible “orrect cause of leakage be- 
fore advancing to higher power 
settings. 
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|, Remedy for Abnormal 


3. POWER CHECK. 


NOTE 


If both engines are to be checked, run up one engine, retaining 


other engine at IDLE. 


EGT and RPM adjustments when required, will be made to 


nominal line. 


a. Check MFC vernier reference marks 
for alignment or MFC IDLE notch for align- 
ment with rig pin port. 


b. With throttle lever at IDLE, note fuel 
flow and engine RPM. 


c. Attach torque wrench and adapter to 
outboard end of MFC crossover shaft and 
apply 30 inch-pounds torque in direction of 
cutoff and hold for 30 seconds. 


d. Remove torque wrench and advance 
throttle to approximately 80 percent. 


e. Move ENGINE ANTI-ICING switch to 
DE-ICE. 


f. Return ENGINE ANTI-ICING switch to 
NORMAL. 


g. Advance throttle until EGT stabilizes 
at maximum temperature. 
һ 


h. Advance throttle to MIL and stabilize. 


MFC vernier reference 
marks are aligned or IDLE 
notch is aligned in rig pin 
port. 


Fuel flow decreases less than 
100 pph and RPM decreases 


` less than 1 percent from 


values obtained in step b. 


L ANTI-ICE or R ANTI-ICE 
ON light comes on. 


Slight increase in EGT. 


L ANTI-ICE or R ANTI-ICE 
ON light goes out. 


EGT returns to normal 


ЕСТ 615° to 635 C 


Nozzle starts close at 66 to 68 
percent 


Cam notch оп Low side of cam, 
1/2 hole, or vernier refer- 
ence mark 1/16 to 3/32 inch 
below MIL. 


EGT 615° to 635°C (See fig 
2-11) 


Check throttle rigging, if 
outer slider adjus trnent is 
required rerig system. 
Perform Airframe Power 
Plant Control System Rig- 
ging, refer to para 4-115. 


1. Repeat step a. 


2. Ensure idle ad just- 
ment screw is contacting 
MFC cam. 


3. Perform Airframe 
Power PlantControl System 
Wear Check, refer to para 
2-52А. 


Refer to para 2-86. 


Refer to para 2-86. 


Replace anti-icing indica- 
tor switch if EGT returns 
to normal. Refer to TO 
2Ј-Ј 79-46. 


Replace anti-icing valve. 
Refer to TO 2Ј-Ј79 -46. 


High EGT, refer to para 
2-90. 
Low EGT, refer to para 
2-89. 

Refer to para 2-66. 


Adjust MIL stop as required. 
Refer to para 4-120, step 3. 


High EGT, refer to para 2-90 
Low EGT, refer to para 2-89 


CONTINUED 
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3. POWER CHECK. (Cont.) 


i. With throttle lever positioned at MIL, 
check for indication of AB light from both 
front and rear cockpits, Apply 7 to 10 pounds 
force forward to aft cockpit throttle lever. 


1 Have observer check for external fluid 
leaks. 


RPM 99.5 to 100.5 percent. 
(See fig 2-11) 


Oil pressure +5 -10 of placard 
value. 


Exhaust nozzle position 
approximately 1/2 to 1/4 
closed. 


Fuel flow within limits of 
fig 2-14. 


Hydraulic pressure 
Utility (both engines oper- 
ating) 2750 to 3250 psi. 


Utility (left engine operating) 


2750 to 3250 psi. 

Utility (right engine operat- 
ing) 2550 to 3000 psi.. 

PC I 2750 ti 3250 psi. 

PC II 2750 to 3250 psi. 


Afterburner does not light. 


No leaks visible. 


NOTE 


Ensure flaps are up. 


k. Retard throttle to IDLE and check gages 
on idling engine. (Bleed air check valve check- 
out) 
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RPM not over 67.5 percent 
ЕСТ reduction less than 20%. 
Fuel flow reduction less than 
50 pph. 


Refer to para 2-106. 


High oil pressure, refer to 
para 2-101. 
Low oil pressure, refer to 
para 2-102. 


Refer to para 2-66. 


Perform fuel flow indicator 
system checkout. Refer to 
ТО 1F-4C-2-11. If indicator 
system is functioning proper- 
ly, replace main fuel control. 
Refer to section V. 


Refer to TO 1F-4C-2-6 


Repeat step h above and then 
check for loose rod end bear- 
ing in door 9L. 


Replace defective seal or 
component. 


Replace bleed air check valve 
on idling engine. Refer to 
section XIII. 


CONTINUED 
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4. ACCELERATION – DECELERATION CHECK. 


CAUTION 


To avoid engine damage if compressor stalls, retard throttle to 
IDLE. If necessary, shut down engine to break stall. 


To prolong engine life, avoid unnecessary rapid throttle movement. 
Rapid throttle movement causes excessive thermal cycling and 
turbine section deterioration. 


NOTE 


Make acceleration and deceleration checks from forward cockpit. 


a. Advance throttle to MIL. 


b. Rapid deceleration to 90 percent. 


с. Rapid acceleration to MIL. 


d. Rapid deceleration to 80 percent. 


e. Rapid acceleration to MIL. 


f. Rapid deceleration to IDLE. 


g. Rapid acceleration to MIL. 


ЕСТ 615° to 635 С (see fig 
2-11) 


RPM 99.5 to 100.5 percent. 
(see fig 2-11) 


No tendency to stall 


No tendency to stall. 


Minimum fuel flow 225 pph. 


Fuel flow does not drop below 
start fuel flow as recorded in 
para 2-21. 


RPM 64 to 66 percent. 


No tendency to stall. 


High EGT, refer to para 2-90. 
Low ЕСТ, refer to para 2-89. 


Refer to para 2-106. 


Refer to para 2-87. 


Refer to para 2-87. 


Perform fuel flow indicator 
system checkout. Refer to 
TO 1F-4C-2-11. If indicator 
system is functioning proper- 
ly, perform throttle rigging 
check. Refer to para 2-54. 

If throttle is properly rigged, 
replace main fuel control. 
Refer to section V. 


Repeat idle check and perform 
airframe power plant control 
system wear check, refer to 
para 2-52A. 


Adjust RPM, refer to para 
4-133. 


Refer to para 2-87. 


Acceleration time, see Це 2-15 | Refer to para 2-91. 


CAUTION 


To prevent throttle system damage, limit force when chopping 
throttle from rear cockpit to 10 pounds. 


h. Rapid deceleration to IDLE from rear 


cockpit. 


Minimum fuel flow 225 pph. 


Rig throttle. Refer to section 
IV. 
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5. AFTERBURNER CHECK 


NOTE 


During afterburner operation, oil pressure may increase slight- 
ly. This is a normal condition. 


a. Advance throttle to min AB. 


b. Advance throttle to MAX. 


c. Slowly retard throttle to min AB. 


d. Retard throttle to MIL. 


e. Advance to min AB. 


f. Rapid acceleration to MAX. 


g. Rapid deceleration to IDLE. As RPM drops 
to 80 percent, rapid acceleration to MIL. 


h. Retard throttle to IDLE. 


i. Allow engine to stabilize at IDLE and 
then apply 7 to 10 pounds pressure to aft cock- 
pit throttle lever in direction of off. 
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Smooth afterburner light with- 
in 3 seconds 


No increase in fuel flow. 


Maximum RPM rollback to 87 
percent and recover within 12 
seconds. 


EGT 615° to635 С (see fig 2-11) 


Afterburner modulates with no 
tendency to stall, overtemper- 
ature, or overspeed. 


No RPM increase. 


Nozzle position 5/8 to 7/8 
open. 


Afterburner modulates with 
no tendency to stall, 
overspeed, or 
overtemperature. 


Afterburner terminates 
within 3 seconds. 


Smooth afterburner light 
within 3 seconds. 


Afterburner modulates with 
no tendency to stall, 
overtemperature, or 
overspeed. 


Exhaust nozzle position 5/8 to 
7/8 open. 


No tendency to stall. 


Fuel flow and RPM do not de- 
crease. 


Refer to para 2-84 
Adjust mil stop plate and max 
trim screws, refer to fig 4-19 


Refer to para 2-95. 


High EGT, refer to para 2-96 
Low EGT, refer to para 2-89. 


Refer to para 2-94. 


Refer to para 2-107. 


Refer to para 2-97. 


Refer to para 2-94. 


Refer to para 2-85. 
Refer to para 2-84. 


Refer to para 2-94. 


Refer to para 2-97. 


Refer to para 2-87. 


Repeat idle check, step 2. 
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6. SHUTDOWN. 


a. If holdback assembly is installed, per- 
form the following: 


(1) Apply moderate power and let air- 
craft roll forward. 


(2) Move wheel chocks to the rear of 
main gear tires, to allow holdback assembly 
to touch ground. 


(3) Retard throttle to IDLE and allow | 
aircraft to roll back against chocks. 


b. Cool engine at IDLE for 3 minutes. 
CAUTION 


Following engine shutdown, if fuel ignites in engine exhaust 
duct, motor engine with throttles in OFF position until residual 
fuel and fire is cleared. Do not extinguish fires with chemical 
extinguishes unless absolutely necessary, as engine corrosion 
may result. If chemicals other than CO, or Halon 12-11 are 
used, wash, preserve, and return enginé to overhaul. However, 
if СО, is used exclusively and the engine has not been subjected 
to fire damage, no action is required. 


c. Move throttle to OFF. Engine shutdown Refer to para 2-19A 
Fuel dump start within 5 Replace pressurizing and 
seconds. drain valve. Refer to section 
V. 


d. Move L GEN or R GEN switch OFF. 


e. Move LEFT or RIGHT ENGINE MASTER No unusual noises during Refer to section XII. 
switch OFF. "| coastdown. 


f. Turn UHF comm off by setting VOL to Q 
WARNING 


To avoid injury to personnel, do not uncouple air delivery hose 
from aircraft while air delivery is taking place. 


Use gloves to uncouple air delivery hose from aircraft. 
g. Disconnect air delivery hose from air- 


craft and install starter cap on aircraft pneu- 
matic inlet nipple. 


7. POST OPERATION PROCEDURE 
a. Perform the following: 


(1) Ensure fuel contvol is off. 


CONTINUED 
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7. POST OPERATION PROCEDURE (Cont.) 


NOTE 


service engine oil tanks as soon as possible but not to exceed 
30 minutes after shutdown. If engine is not serviced within 
30 minutes, motor engine in pneumatic mode for 1 minute 
prior to servicing. 


(2) Service oil tank. 


WARNING 


Stay clear of exhaust nozzle for 15 minutes after shutdown 
and when vapors are seen coming from nozzle. Vapors may 
be highly explosive. 


(3) Check nozzle segments for cracks, 
distortion and missing parts. 


(4) Reset bellmouth pitot heater, oxygen 
gage, vamp control and AOA probe circuit 
breakers. 


(5) Perform foreign object inspection and 
close doors 78, 80, 138 and 139. 


(6) Complete engine runup data record, 
АЕТО 781N. 


2-41. EXTREME CLIMATIC AND CAUTION 
ENVIRONMENTAL INFORMATION. | | | 

| | Rapid throttle movements with possible ice 
2-42. The J79 engine is designed to operate at outside accumulation in compressor could result in stall. 


temperatures ranging from —65° to 160°F. However, when 
the engine is operated under conditions of extreme cold or 


· heat, the following general precautions should be taken. (2) Make throttle movements cautiously. 
2-43. ARCTIC OPERATION. (3) Do not operate below 82 percent for more than 5 
inutes. 
CAUTION — 


(4) Operate at MIL for at least 30 seconds after each 


Engine inlet and inlet screens can accumulate ice period below 82 percent. 


during operation when dew point is 
approximately 40°F or below. If ice forms, shut NOTE 
down engine. Ingested ice can cause FOD. 


When aircraft have been parked with flaps down 


a. Before Starting: 
in freezing temperatures, it is permissible to ac- 


| (1) Manually rotate compressor rotor to assure engine complish engine starts with flaps down. Anticipate 
is not frozen. longer acceleration times during flaps down starts 
due to the volume of air required by the BLC 


(2) Use ground heater units to preheat engine when 
engine is frozen. 


(3) Inspect all drains to assure normal drainage. c. After Engine Shutdown: 


system. 


(4) Repair fuel and oil leaks in a warm hangar, 
whenever possible, to assure proper sealing of packings 
and tubing connectors. 


(1) Do not install engine inlet and exhaust covers 
until after engine has cooled. 


(2) During outside storage assure engine inlet and 
exhaust covers are installed to protect against rain, sleet, 
(1) Use normal starting procedures. snow or other foreign matter. 


b. Ground Operation, Icing Conditions: 


2-18 Change 24 


T.O. 1Е-4С-2-8 


2-44. DESERT OPERATION. c. After Engine Shutdown: 


a. Before Starting: 
(1) Park aircraft crosswind, if possible. 


(1) Assure: engine inlet is free of sand, heavy dust 


accumulation and other foreign matter. 
(2) Insta]l engine inlet and exhaust covers. 


(2) Check all filters more frequently than during 
normal operation. 


b. Ground Operation: 
(1) Use normal starting procedures. 


(2) Avoid prolonged operation in gusty or windy 


weather. 
Table 2-2. Operating Limits 
Leading Particulars Specifications 
NOTE 
The limits shown in this table are for engine operation 
with the wing flaps retracted and no BLC Air Flow. 
FUEL 
a. Type MIL-T-5624, grade JP-4 primary, grade ЈР-5 
alternate 
b. Fuel flow: 
At light-off 225 to 750 pph 
During transition from light-off to IDLE Up to 2400 pph 
At IDLE 800 to 1400 pph 
At MIL See fig 2-14 
c. Fuel flow fluctuation 
under 3000 pph 100 pph 
over 3000 pph 750 pph 
OIL 
a. Type MIL-L-7808 
b. Pressure at starting Indication 
c. Pressure at IDLE 12 psi, minimum 
d. Pressure at MIL (ground operation) 35 to 60 psi 


At engine change or when component in lube 
system is changed, record oil pressure at MIL after 
stabilized operation for 5 minutes. Correct recorded 
pressure to 100 percent RPM using fig 2-16. 
Placard oil pressure indicator with corrected oil 
pressure value. 
MIL oil pressure, corrected to 100 percent RPM, 

| must repeat within +5 to —10 psi of placarded 
value. Final check before rejection of engine for oil 
pressure must be made with reference to 135°F lube 
pump inlet oil temperature and 100 percent RPM. 
See fig 2-17. 
Corrected pressure must be 50 +10 psi but not 
exceed 4-5 psi of corrected pressure shown оп 


engine oil pressure record card. 
| CONTINUED 
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Table 2-2. Operating Limits 


Leading Particulars Specifications | 


OIL (Cont.) 
NOTE 
During afterburner operation, oil pressure may increase 
slightly. This is a normal condition. 
e. Pressure at 100 percent RPM (flight operation) 30 to 60 psi 
During steady state operation, any oil pressure - 
change that exceeds 10 psi must be investigated. 
During T2 cutback and other engine speed ` 
reductions, indicated pressure will decrease 
approximately 1 psi per 1 percent reduction in 
RPM. 
f. Pressure surge 100 psi during cold weather starts. 
g. Pressure fluctuation --2.5 psi during steady state 
h. Consumption 
first 2 hours 2 pints per hour 
each additional hour 1 pint per hour 


1 pint per hour is also allowed during windmilling 


|| EXHAUST GAS TEMPERATURE. See fig 2-11. 


a. Top temperature 625° +10°C 
b. During starting See fig 2-9. 
c. All other conditions See fig 2-10. 
d. Fluctuation 
at IDLE +8°C and/or with peaks of 5°C occuring at least 
every 5 seconds 
IDLE to MIL +5°C and/or with peaks of 10°C occuring at least 
every 5 seconds. 
during afterburner +10°C 


RPM. See fig 2-11. 
a. IDLE 65 +1.0 percent stabilized 
b. MIL 100 +0.5 percent stabilized above 4.4°C CIT. 
c. Allowable overspeed 
ground operation 103 percent continuous 


105 percent for 3 minutes 
CONTINUED 
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Table 2-2. Operating Limits 


| Leading Particulars Specifications 


RPM. See figure 2-11. (Cont.) 
flight operation 


d. Speed drop off with afterburner light 


ACCELERATION 
a. Idle to Military 

AFTERBURNER 
a. Light off time 
b. Shut down 

LEAKAGE 


a. Total during operation 


b. Fuel drain manifold 


c. P and D valve 


d. Afterburner pressurizing valve (from manifolds 
downstream of valve) 


e. Afterburner pump seal drain 


f. Afterburner pump vent port 


g. Main fuel control 


102 percent continuous 
103.6 percent for 1 minute 


to 87 percent 
recover within 12 seconds 


See figure 2-15 


3 seconds maximum 


3 seconds maximum 


1 quart per hour maximum 

Limit is not to be used as basis for rejecting engine. 
If total overboard leakage value is exceeded, 
disconnect drains from individual accessories and 
check amount of leakage against limits that follow. 
If all accessories are within individual limits, 
engine is acceptable even though above value is 
exceeded. 


approximately 1.6 pints at shutdown 


5cc per minute during operation 

valve must start to drain within 5 seconds after 
throttle is moved to OFF 

50cc per minute with engine shutdown and boost 
pump pressure of 35 psi. 


Wetting of spray bars is permitted. 

Puddling of fuel in turbine frame is not permitted. 
Бсс per minute per manifold drain is permitted 
with throttle at IDLE and ENGINE MASTER 
switch ON. 


60 drops per minute during operation 


25 drops per minute during operation. 

Continuous draining is allowed for 2 minutes after 
selecting afterburner. 

Draining must start within 10 seconds after 
cancelling afterburner, reduce noticeably within 4 
minutes and not exceed 25 drops per minute after 
15 minutes. 

If limits are exceeded, disconnect line from torch 
igniter on-off valve and recheck. 


25 drops per minute 


CONTINUED 
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Table 2-2. Operating Limits 


Leading Particulars Specifications 


LEAKAGE (Cont.) 
h. Main fuel pump seal drain 60 drops per minute. 
Excessive main fuel pump seal drainage can result 
from shutting down engine with ENGINE MASTER 
switch. This condition can usually be corrected by 
operating engine at various high power settings for 
several minutes, then shutting down with throttle. 


i. Nozzle area control 25 drops per minute 

j. IGV actuator 60 drops per minute 

k. Torque booster 25 drops per minute 

1. 17th stage bleed air extraction port—manifold Leakage is acceptable up to four inches 
flange face junction. in any direction from the air leak source 


as detected at idle power setting by the 
back of the hand. 


FUEL BOOST PUMP PRESSURE 25 to 35 psi 
engines not running 


HYDRAULIC PRESSURE 


a. Utility (both engines operating) 2750 to 3250 psi 
b. Utility (left engine operating) 2750 to 3250 psi 
c. Utility (right engine operating) 2550 to 3000 psi 
d. PC I 2750 to 3250 psi 
e. PC II 2750 to 3250 psi 


ENGINE WINDMILLING 
a. Above 40,000 feet Limited to transient conditions during air starts. 


b. Below 40,000 feet 7 percent RPM, minimum continuous. 
Windmilling below 7 percent is limited to 10 
minutes. Number of 10 minute periods below 7 
percent is not limited provided RPM is above 7 
percent for 10 minutes between intervals. 


OIL VAPOR/DRIPPING 


a. Compressor rear frame and turbine frame ports Vapor is acceptable during transients provided 
vapor ceases within 30 seconds after reaching 
steady state. 


b. Compressor front frame, aft face of IGV support This limit applies only if engine ran no more than 
5 minutes at IDLE immediately prior to shutdown 
and if engine ran for at least 3 minutes above 75 
percent before last IDLE period. 
No leakage allowed from anti-icing holes. 


Steel frame 5 drops maximum within 5 minutes after 
shutdown. 
Aluminum frame 20 drops maximum within 5 minutes after 
shutdown. 
CONTINUED 
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Table 2-2. Operating Limits 


Leading Particulars Specifications 


ОП, VAPOR/DRIPPING (Cont.) 


c. Turbine wheel and 6 o’clock strut of turbine frame Oil wetting from No. 3 sump is permissible 
following engine shutdown provided there is no 
corresponding engine oil consumption. 


d. Gearbox pads | 2cc рег hour per рад. 

e. Nozzle pump Wetness which accumulates at end plate and body 
split line which precipitates as leakage is not 
acceptable. 

f. Compressor rear frame, struts 5 and 6 After 5 minute MIL run wetting is acceptable, 


however no drops should form. 
1 drop from each strut is acceptable during 5 
minute IDLE run. 


g. Turbine frame, struts 3 and 4 This limit applies only when engine has been at 
IDLE less than 5 minutes and preceded by at least 
3 minutes at MIL. 

Accelerate to MIL. Vapors are permissible provided 
they cease within 30 seconds during first minute of 
running at MIL. 

Oil wetting is permissible. 

If marginal results are obtained on initial check, 
perform additional accels, decels, and steady state 
operation above IDLE to assure adequate seal run 
іп and burn off of oil accumulated in sump. Repeat 


_ check. 
h. Nozzle actuator static 2 drops per minute at rod end. 
G LIMITS 1. —5G or less, +10G or more (meter pegs) return 


engine to overhaul. 


2. Above +8.5G but less than +10G, inspect ТАЙ 
Т.0.2Ј—Ј79—46. 
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s PERCENT RPM PERCENT RPM PERCENT RPM | PERCENT RPM PERCENT RPM 
— SPEED SPEED SPEED SPEED 
110 8453.5 15 1152.7 
109 8376.6 14 1075.9 
108 8299.9 13 999.1 
107 8223.0 12 922.2 
106 8146.1 11 845.3 
105 8069.2 10 768.5 
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96 7377.6 1 76.8 
95 7300.8 
94 7223.9 
93 7147.0 
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Figure 2-12. Engine Speed Data 
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Figure 2-13. Throttle Schedule 
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Figure 2-14. Military Fuel Flow 
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Figure 2-15. Ground Acceleration Time Limits 
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Figure 2-16. ОП Pressure Correction for Variation in Engine Speed 
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Figure 2-17. Oil Pressure Correction for Variation іп Oil Temperature 
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2-45. POST OPERATION PROCEDURES. 
a. Perform the following check. 
(1) Assure fuel control is OFF. 


(2) Service oil tank. 


WARNING 


Stay clear of exhaust nozzle for 15 minutes after 
shutdown and when vapors are seen coming from 
nozzle. Vapors may be highly explosive. 


(8) Check nozzle segments for cracks, distortion, and 
missing parts. 


(4) Complete engine run-up data record. AFTO Form 
781N and maintain with active aircraft forms. 


(5) Reset bellmouth pitot heater, oxygen gage, ramp 
control, and AOA probe heater circuit breakers. 


2-46. CHECKOUT PROCEDURES. 


T.O. 1Е-4С-2-8 


2-47. Checkout procedures are provided for use during 
established inspection periods or for performing 
troubleshooting. Items to be checked and scheduled 
frequencies for these checks are established by applicable 
inspection requirements manuals. Perform checks in 
sequence. For each step of a checkout procedure for which 
a normal indication is given, corrective action for each 
probable abnormal indication is provided in the remedy 
column. Correct each discrepancy before proceeding with 
the next step. 


2-48. ENGINE CHECKOUT. 


2-49. To accomplish engine 
paragraphs 2-8 thru 2-21 and 2-40. 


2-50. MAIN IGNITION SYSTEM CHECKOUT (Engine 
Operating). This procedure provides a check that should be 
performed whenever a problem is experienced with the 
main ignition system, or as directed by TO 1F—4C—6. This 
procedure is to be accomplished on both right and left 
engines. 


checkout, perform 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Pull number 1 ignition circuit breaker. 


b. Perform engine start (pneumatic mode) refer 
to paragraphs 2—21 through 2—21f. 


c. When EGT. rise is noted, release ignition 
button, move throttle to cut—off. 


d. Reset number 1 ignition circuit breaker. 
e. Pull number 2 ignition circuit breaker. 


f. Perform engine start (pneumatic mode) 
refer to paragraphs 2—21 through 2—21f. 


g. When EGT. rise is noted, release ignition 
button, move throttle to cut—off. 


h. Reset number 2 ignition circuit breaker. 


EGT. rise within 15 seconds 
after advancing throttle. 


EGT. rise within 15 seconds 
after advancing throttle. 


Refer to paragraph 2—92. 


Refer to paragraph 2—92. 
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2-51. AFTERBURNER IGNITION SYSTEM Materials. 
ыы Lockwire, MS20995NC32 


Tools and Equipment. 


Power source, external electrical 
Pressurizer, afterburner manifold, 1C3568G1 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Open door 82L or assure safety strut is 
installed on 81R.. 


b. Disconnect afterburner ignition switch 
signal line at forward tee fitting under 
afterburner fuel filter. 


c. Connect pressurizer to signal line. 

d. Apply electrical power. 

e. Slowly increase fuel pressure to 80 psi. Switch actuates at 60 to 80 Refer to para 2-98. 
psi and afterburner igniter 
fires about 4 times per 


second. 


f. Increase pressure to 400 psi. Igniter continues to fire at Refer to para 2-93. 
same rate. 


g. Reduce fuel pressure to zero. Igniter plug stops firing. Replace afterburner ignition 
switch. 


h. Disconnect electrical power. 

1 Remove pressurizer. 

j. Reconnect signal line to tee fitting and 
lockwire. Perform leak check during 


afterburner run. 


k. Close door 82L or remove safety strut from 
SIR. 


2-52. CHECKOUT FOLLOWING CARTRIDGE Manpower Requirements. 
MISFIRE. | 
Two men required 


Tools and Equipment. 


Multimeter 
Power source, external electrical 


Remedy for 
Procedure Normal Indication Abnormal Indication 


WARNING 


To prevent injury to personnel, make sure safety struts 
are installed on door 81L and R actuators. 


a. Open doors 140 and 78 or doors 81R and 80. 
Ensure safety strut is installed on door 81R. 


CONTINUED 
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Remedy for 
Procedure Normal Indication Abnormal Indication 


b. Remove starter breech cap. 
c. Actuate applicable engine master switch. 


d. Actuate start selector switch and check for 28Vdc available See fig 3—1. 
28Vdc at pin A of starter. 


e. Check continuity between pin B of starter Continuity exists See fig 3—1. 
and ground. 


f. Check continuity of breech cap wiring from Continuity exists Replace starter. Refer to 
pin A to inside of cap and pin B to inside of cap. para 3-58. 


г. Remove external electrical power. 
WARNING 
Never attempt to load a cartridge with any electrical power 


applied, or with engines operating. A malfunction could re- 
sult in cartridge ignition during the installation process. 


h. Install new cartridge and reattempt start. 


i. Close doors 140 and 78 or remove safety 
strut and close doors 81R and 80. 


2-52A. AIRFRAME POWER PLANT CONTROL SYSTEM Check kit, gearbox wear, throttle control 


WEAR CHECK. The airframe power plant control system Safety strut, auxiliary air door 

wear check is a procedure for determining the amount of Fuel pressure source, torque booster 
wear in the control system. This includes the throttle box 

and torque shaft assembly, including both universal joints, Manpower Requirements. 

spline shafts, cable to wheel mesh, and cable to conduit rela- 

tion. This check can be performed without disturbing sys- Three men required. 


tem rigging. 
Tools and Equipment. 


| Wrench, torque, 0 to 100 inch-pounds (dial type) 
Adapter, 1C2754—3G1 


Remedy for 
| Procedure _ Normal Indication Abnormal Indication 


WARNING 


To prevent personnel injury ensure safety struts are installed on door 
81 L or R actuators. 


a. Install safety struts on door 81 LorR 
actuators. 


b. Open doors 82 and 83 L or В. 


c. Connect pressurizing unit to torque 
booster. See fig 4—18. ; 
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Remedy for 
T" Procedure Normal Indication Abnormal Indication 


d. Visually inspect the following for wear, 
see view Е, figure 2—17A: 


(1) Torque booster input lever bearing. No visual evidence of wear. Replace torque booster. 
(2) Crossover shaft arm bearing. No visual evidence of wear. Replace arm. 
(3) Clevis link holes. No visual evidence of wear. Replace clevis link. 


e. Position throttle to IDLE and install 
vernier scale protractor MDE323797, on out- 
board end of main fuel control crossover shaft. 
See fig 2—17B. 


f. Install fixed scale assembly, MDE323800, 
to airframe on the bottom of drop out link. 


g. Manually hold throttle against IDLE stop. 


h. Adjust fixed scale assembly to align with 
peripheral lines located 1/4 inch from outer 
edge on vernier scale protractor. Align zero 
radial lines on fixed scale assembly and vernier 
scale protractor. Use knurled knobs on the 
fixed scale assembly to make these alignments. 


i. Attach torque wrench and adapter, 
1C2754—3G1, to torque booster input shaft. 
See view E, fig 2—17A. 


j. Apply 30 inch—pounds torque in counter- 
clockwise direction. 


k. Record protractor reading in degrees and 
minutes. 


1. While holding forward cockpit throttle 
lever back against idle stop, apply 30 inch— 
pounds torque in clockwise direction. 


m. Record protractor reading in degrees and 


minutes. 
n. Add readings obtained in steps k and m. Total deflection does not 1. Perform Engine Control Box 
exceed 6 degrees. Wear Check. Refer to para 
2—56. 


2. Remove 9L door and inspect 
forward rod end bearing for 


wear. 
CONTINUED 
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Remedy for 
Procedure Normal Indication Abnormal Indication 


3. Check forward cockpit throt- 
tle lever bearing for evidence of 
wear by observing throttle lever 
when 10 pound force is applied 
to aft cockpit throttle lever 
(forward cockpit lever against 
IDLE or MIL STOP). 


4, Remove engine control box 
and measure outside diameter of 
helix wire several places within 
12 inches of aft end of teleflex 
cable. Replace or reverse cables 
which measure less than 0.184 
inch. 


5. Total deflection of 7 1/2 
degrees is permissible pro- 
viding all the above check 
satisfactorily. 


o. Remove protractor and scale assembly. 


p. If system is being rigged, omit follow- 
ing steps and proceed to para 4-115. 


q. Disconnect fuel pressure source torque 
booster. Refer to fig 4-18. 


г. Connect torque booster supply and ге- 
turn hoses and secure with lockwire. 


в. Start engine and check for leaks. Refer 
to TO 1Е-4С-2-8С1-1. 


t. Close doors 82 and 83 Lor R. 


2-53. AIRFRAME POWER PLANT CONTROL SYSTEM Materials. 

RIGGING CHECK — ENGINES OFF. This procedure pro- 

vides a check that should be performed whenever a problem Lockwire, MS20995NC32 
is experienced with the control system or as directed by 

ТО 1F—4C—6. Do not attempt to adjust the idle or mili- Manpower Requirements. 
tary RPM with the main fuel control adjustment screws 

without having first performed a rigging check to assure the Three men required. 


airframe power plant control system is properly rigged. 


Tools and Equipment. 
Safety strut, auxiliary air door 


Fuel pressure source, torque booster 
Pin, rig 
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Remedy for 
Procedure Normal Indication Abnormal Indication 


1. PREPARATION. 
WARNING 


To prevent personnel injury ensure safety strut is installed on 81 L or 
R door actuators and cartridges are removed from starters. 


a. Install safety strut on 81 L or R auxiliary 
air door actuators. See fig 2—17 A, view А. 


b. Open doors 82 L or R. 
2. RIGGING CHECK. 


a. If main fuel control has vernier installed: 
See fig 2—17A, view С. 


(1) Position main fuel control to IDLE and 
install rig pin in main fuel control. See fig 
2--1ТА, view D. 


CAUTION 


When using main fuel control vernier for throttle rigging, always view 
vernier from approximately same eye level. Establish viewing angle 
through centerline of shaft to obtain consistent and accurate reading. 


(2) Ensure vernier match marks are 
aligned. 


(3) Remove rig pin from main fuel control 
and position main fuel control to OFF. 


b. Perform power plant control system wear 
check. Refer to paragraph 2—52A. Do not dis- 
connect pressurizing unit. 


c.. With ENGINE MASTER switches OFF 
move forward cockpit throttle lever slowly 
to above IDLE and then back to IDLE stop. 
Pump pressurizing unit handle while throttle 
lever is being moved to keep torque booster 


pressurized. 
CAUTION 
When using main fuel control vernier for throttle rigging, al- 
ways view vernier from approximately same eye level to ob- 
tain a consistent and accurate reading due to vernier reference 
marks being on different levels (parallax). 
d. Hold throttle lever back against IDLE stop. Vernier reference marks must Adjust telescopic unit outer slider 
be aligned or main fuel control per step 4 of wet rig procedure. If 
(MFC) cam notch must be outer slider adjustment in excess 
aligned with rig pin port. of 1/2 turn is required, rerig sys- 


tem. Refer to para 4—115. 


CONTINUED 
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NOTE 
It is imperative that vernier reference mark or cam notch alignment 
be precise so that all engine operating parameters can be met satis- 


factorily. 


Use main fuel control vernier for rigging purposes. 


e. With torque booster pressurized, position Vernier reference mark must Perform military stop plate adjust- 


cockpit throttle lever to MIL. Ensure cockpit indicate approximately 1/16 | ment portion of wet rigging proce- 
throttle lever is against military stop. to 3/32 inch below MIL or dure. 


lower half (incline) of cam notch 
must be aligned with rig pin 
port. (The lower half of cam 
notch is first to come into view 
when advancing to military.) 


f. Position cockpit throttle lever to MAX АВ Forward and aft cockpit throt- Rerig airframe power plant control 
(full forward), tle levers must have cushion. system, refer to para 4—1 15. 
g. Position cockpit throttle lever to OFF. Vernier reference marks must be | File throttle quadrant stop plate 
aligned or МЕС cam notch must | per wet rigging procedure. Refer 
be aligned with rig pin port. to section IV. 
h. Position both throttle levers to MAX A/B. Throttle stagger does not ex- Rerig airframe power plant control 
Check throttle stagger and return levers to OFF. ceed 1/4 inch. system, refer to para 4—1 15. 


i. Disconnect pressurizing unit. 


j. Connect torque booster supply and return 
hoses and secure with lockwire. 


k. Perform airframe power plant control 
system rigging check — engines operating. 
Refer to para 2—54. 


2-54. AIRFRAME POWER PLANT CONTROL SYSTEM Holdback assembly 

RIGGING CHECK — ENGINES OPERATING. This proce- Power source, external electrical 

dure provides a check that should be performed whenever Safety strut, auxiliary air door 

a problem is experienced with the system or as directed by Spring scale, 0 to 10 pounds 

ТО 1F—4C--6. Do not attempt to adjust IDLE or MIL 

RPM with the main fuel control adjustment screws without Materials. 

having first performed a rigging check to assure the airframe 

power plant control system is properly rigged. Pin, cotter, М524665-134 

Tools and Equipment. Manpower Requirements. 
Guards, air duct Three men required. 


Wrench, torque, 0 to 100 inch-pounds (dial type) 
Adapter, 1C2754—3G1 
Communication equipment, ground 


T.O. 1-—4C-2-8 


Remedy for 
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| Remedy for 
Procedure Normal Indication | Abnormal Indication 


a. Ensure following: See fig 2—17A, 
view G. 


(1) Rod end attaching bolts in door 9L are 
tight and cotter pins are installed. 


(2) Threads visible in rod end inspection 
hole and rod end jamnuts tight. 


(3) Cable visible in cable inspection holes 
and cable lockplugs tight. 


WARNING 


To prevent loss of throttle control, do not install 3/16 inch bolt in 
torque shafts that have 1/4 inch hole. 


(4) Control box torque shaft connecting 
bolts tight and cotter pins installed. 


CAUTION 


To prevent excessive wear to torque shaft, washers should be used on 
torque shaft bolt to ensure nut does not bottom out on bolt shank. 


(5) Grasp control box torque shaft and Control box torque shaft must 1. Torque connecting bolt. 
main fuel control crossover shaft and check be tight on main fuel control 
for rotational play between the two shafts. crossover shaft. 2. Ensure splines are good on 
Also, attempt to slide torque shaft off and on main fuel control crossover 
main fuel control crossover shaft. shaft and then replace engine 


control box. 


(6) Ensure torque shaft connecting bolts Less than 1/8 inch of splines Engage bolt shank in cross- 
are engaged in undercut in main fuel control visible between torque shaft and | over shaft undercut. Torque 
crossover shaft. See fig 2—17A, view H. crossover shaft arm on right en- 3/16 inch bolt 13 to 15 inch- 
gine and no splines visible from pounds and 1/4 inch bolts 
end of torque shaft on left en- 30 to 40 inch-pounds. 
gine. 
(7) Clevis link bolts tight and cotter pins Hardware properly installed. Torque bolts 13 to 15 inch- 
installed. See fig 2—17A, view J. pounds. 


(8) Torque booster pressure and return 
hoses tight and secured with lockwire. See 
2-17A, view J. 


b. Inspect both cockpits for foreign objects. 


c. Ensure all control panels are installed 
and both cockpits are in order. 


d. If maintenance has been performed in 
door 9L area, inspect for foreign objects. 


е. Disconnect actuators from doors 81 L and 


R and tie doors back. Ensure safety struts are 
installed on actuators. 


f. Open and tie back doors 82 L and Е. 
g. Open doors 83 L and R. 


h. Inspect engine bay for foreign objects. 
| CONTINUED 
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i. Install engine inlet air duct guards. 


j. Install holdback assembly. Refer to fig 
2—3. 


К. Record starting fuel flow (initial rise in fuel 


flow) during engine start, step 1, for use in step q. 


1. Start both engines, refer to para 2-8, 
and stabilize at IDLE. Check torque booster 
pressure and return hoses for leaks. See fig 
2—1' A, view J. 


m. Engine Idle Check (Both Engines). 


(1) Place forward cockpit throttle levers 
back against IDLE stop. 


No visible leakage. 


CAUTION 


T.O, 1 К-4С-2-8 


Remedy for 
Procedure Normal Indication Abnormal Indication 


Replace defective hose or torque 


booster. 


Do not attempt to remove throttle cable twist with engines operating. Rapid 
throttle movement causes excessive thermal cycling and turbine deteriora- 


tion. 


NOTE 


It is imperative that vernier reference mark or cam notch alignment be 
precise in order that all engine operating parameters can be met satis- 


factorily. 


(2) Check MFC vernier reference marks for 
alignment or MFC IDLE notch for alignment 
with rig pin port. 


(3) With throttle lever at IDLE, note fuel 
flow and engine RPM. 


(4) Attach torque wrench and adapter to 
outboard end of MFC crossover shaft and apply 
30 inch—pounds torque in direction of cutoff 
and hold for 30 seconds. See fig 2—17A, 
view К. 


(5) Remove torque wrench and advance 
throttle to approximately 80 percent and re- 
turn to IDLE. 


MFC vernier reference marks are 
aligned or IDLE notch is aligned 
in rig pin port. 


Fuel flow decrease less than 100 
pph and RPM decrease less than 
1 percent from values obtained 
in step 3. 


NOTE 


Check throttle rigging, if outer 
slider adjustment is required, 
rerig system. Perform Air- 


fram: Power Plant C ontrol 


System Rigging, refer to para 


4-115. 


Repeat step m, items (1) and (2) 
and repeat system wear check. 


Refer to para 2—52A. 


Ensure idle adjustment screw 
is contacting main fuel con- 


trol cam. 


Ensure IDLE reference marks or cam notch is aligned prior to making 


RPM adjustment. 


CONTINUED 
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(6) Check engine IDLE RPM. IDLE RPM 64 to 66 percent. Adjust accordingly using main fuel 
control adjustment screws. Refer 
to para 4--133. 


(7) Check aft cockpit levers for alignment. Lever misalignment does not Adjust aft cockpit throttle levers. 
exceed 1/4 inch. Refer to para 4—75. 
NOTE 


Accomplish MIL check on one engine at a time. 


n. MIL Check. 

(1) Position throttle lever to MIL. See Cam notch on low side of cam, Adjust MIL stop as required. Refer 

fig 2—17 A, view L. 1/2 hole, or vernier reference to para 4—120. 
mark 1/16 to 3/32 inch below 
MIL. 
CAUTION 
To prevent overheating, observe 30 second time limitations with door 
83 open. 

(2) With throttle lever positioned at MIL, Afterburner does not light. Repeat step (1) above and then 
check for indication of AB light from both front check for loose rod end bearing 
and rear cockpits. Apply 7 to 10 pounds force in door 9L. 
forward to aft cockpit throttle lever. 

(3) Check engine MIL RPM. RPM within limits. Adjust RPM. Refer to para 

4—134. 
NOTE 


Accomplish MAX A/B check on one engine at a time. 


o. MAX AJB Check. 


(1) Position forward cockpit throttle Forward and aft cockpit throttle | Rerig airframe power plant control 
lever to MAX. levers must have cushion (spring | system. Refer to para 4—115. 
back). 
(2) Check engine RPM. RPM same as obtained during Repeat MIL check (step n). 
MIL check. 


p. Retard throttle to MIL. 


q. Snap decel to IDLE. Fuel flow does not drop below Repeat idle check (step m) and then 
| value obtained in step К. perform system wear check. 

r. Allow engine to stabilize at IDLE and then Fuel flow and RPM do not de- Repeat idle check (step m). 
apply 7 to 10 pounds pressure to aft cockpit crease. 


throttle lever in direction of off. 
s. Cool engines at IDLE for 3 minutes. 
t. Position throttle levers to OFF and check Engines shutdown. Rerig airframe power plant control 
for positive fuel shutoff. system. Refer to para 4—115. 
u. Install door 9L. 
| у. Close doors 82 and 831. and R. 
CONTINUED 
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Remedy for 
Procedure Normal Indication Abnormal Indication 


w. Connect actuator to door 81L or R. 
x. Remove holdback assembly. 
y. Quality Assurance Summary. 

(1) Rod end jamnuts tightened. 

(2) Cable lock plugs tightened. 


(3) Threads visible in all rod end inspection 
holes. 


(4) Cable visible in telescopic unit cable in- 
spection hole. 


(5) Ensure system is secured. 
2-55. AFT COCKPIT IDLE THROTTLE CHECK 
(ENGINE OPERATING). A check to be performed to 
verify the aft cockpit throttle levers will not inadver- 
tently shut down the engine when retarding the aft 
cockpit throttle levers to IDLE. 


Tools and Equipment. 


Scale, spring, 0 to 10 pounds 


Remedy for | 
Procedure Normal Indication Abnormal Indication 


a. Start engine and stabilize at IDLH, refer to 
paragraphs 2—8 thru 2—21. 


b. Retard aft cockpit throttle lever until for- 
ward cockpit throttle lever contacts quadrant 
stop. Note fuel flow and engine RPM. 


c. Apply 7 to 10 pounds load in aft direction 
to center of throttle lever grip. 


d. Maintain 7 to 10 pound load for 30 sec- Fuel flow and RPM should not Perform an Airframe Power Plant 
onds. decrease from value noted in Control System rigging check, re- 
step b. fer to paragraph 2—53 and a 
Power Plant Control System Wear 
Check, refer to paragraph 2—52A. 


e. Shut down engine. 


| 2-56. ENGINE CONTROL BOX WEAR CHECK. А рго- Manpower Requirements. 
седите for determining the amount of wear (backlash) оп 
the throttle box and torque shaft assembly, including both Two men required. 
‘universal joints, spline shaft and cable to wheel mesh. This 
check can be performed on left or right side without 
disturbing the system rigging. 


Tools and Equipment. 
Check kit — gearbox wear — throttle control 


Wrench, torque, 0—100 inch—pounds 
Safety strut, auxiliary air door 


Change 9 2-43 


T.O. 1F-4C-2-8 


| Кетеду Гог 
Ргоседите Normal Indication Abnormal Indication 


1. PREPARATION. See fig 2—17B. 
WARNING 


To prevent personnel injury assure safety struts are installed on door 
81 L ог R actuators. 


a. Install safety struts on door 81 actuators. 
b. Open doors 82 and 83 L or R. 


c. With forward cockpit throttle lever posi- 
tioned at OFF, remove overtravel tube from 
aft side of engine control box located in 
engine bay. 


d. Ensure ENGINE MASTER switches are 
OFF. Position forward cockpit throttle lever 
approximately midway between IDLE and 
MIL so fuel control crossover shaft arm is 
vertical. 


e. Slide cable clamp 32D390044—1 over 
teleflex cable that protrudes from aft end 
of engine control box. Thread cable clamp 
into control box finger tight. Rotate cross- 
over shaft until end of teleflex cable is flush 
with end of cable stop. Tighten lock plug 
finger tight plus a quarter turn. 


f. Apply a moderate load to forward cockpit 
throttle lever in the aft direction, to place 
teleflex cable in tension. Advance the friction 
lever to retain the throttle lever in this position. 


g. Place 32D390022 protector over throttle 
quadrant, if available. 


h. Disconnect clevis link from crossover shaft 
arm, allow it to swing free. See view B, fig 
2-1ТА. | : 
NOTE 


Check crossover shaft to control box torque shaft connecting bolt for 
proper torque. i | 


CONTINUED 


2-44 Change 24 


| - Remedy for 
Procedure Normal Indication Abnormal Indication 


i. Grasp control box torque shaft and MFC 

crossover shaft and check for rotational free 
lay. Also, attempt to slide torque shaft off 
nd on MFC crossover shaft. 


j. Install vernier scale protractor, MDE323797, 
on outboard end of main fuel control crossover 
shaft and tighten retaining bolt. 


k. Install fixed scale assembly, MDE323800, 
to airframe on the bottom of dropout link. 


2. WEAR CHECK. 


а. Position moment arm to forward side of 
protractor assembly and attach 2 pound re- 
movable weight, 32D390016. This applies a 
5 inch—pound torque to control box. 


b. Adjust fixed scale assembly to align with 
peripheral lines located 1/4 inch from outer 
edge on vernier scale protractor. Align zero 
radial lines on fixed scale assembly and vernier 
scale protractor. Use knurled knobs on Ше 
fixed scale assembly to make these alignments. 


. c. Position the moment arm to aft side of pro- 


tractor with 2 pound removable weight installed. 


This applies a 5 inch—pound torque to control 
box. | 


d. Record reading in degrees and minutes as 
indicated on protractor assembly. 


e. Loosen nut on cable clamp locking plug. Re- 


move cable clamp from engine control box. 


f. With 2 pound weight on moment arm, 
align zero radial lines on fixed scale assembly 
and vernier scale protractor. 


g. Position moment arm to forward side of 
protractor assembly and install 2 pound 
weight. 


h. Record reading in degrees and minutes 
as indicated on protractor assembly. 


Torque shaft tight on MFC 
crossover shaft, no movement 
permitted. 


Total deflectin shall not 
exceed 2 degrees. 


Total deflection shall not 
exceed 3 degrees. 


T.O.1F—4C—2—8 


1. Torque 3/16 inch bolts 13 to 15 
inch—pounds and 1/4 inch bolts 


.90 to 40 inch—pounds. Washers 


may be used under bolt head as 
necessary to prevent nut from bot- 
toming against bolt shank. 


2. If movement is still present, in- 
spect MFC crossover shaft and 
control box splines for wear. Re- 
place control box or crossover 
shaft as necessary. 


Replace engine control box. Refer 
to para 4—62. 


1. Remove engine control box and 
measure outside diameter of helix 
wire several places within 12 
inches of aft end of teleflex cable. 
Replace or reverse cables which 
measure less than 0.184 inch. 


2. Replace engine control box. Re- 
fer to para 4-62. 


CONTINUED 


Change 24 2—44А 


T.O.1F—4C—2—8 


| е | um | Remedy for 
Procedure Normal Indication | Abnormal! Indication 


i. Remove weight from the moment arm. 


j. Remove fixed scale assembly from rear 
dropout link. 


К. Remove vernier scale protractor from out- 
board end of main fuel control crossover shaft. 


1. Connect clevis link to crossover shaft arm, 
install bolt and nut, torque nut 13 to 15 inch— 
pounds and install cotter pin. 


m. If installed, remove protector from throttle 
quadrant. Position throttle friction lever aft 
and return throttles to OFF position. 


n. Install overtravel tube on engine control 
box. Torque 40 to 60 inch—pounds and lock- 
wire. 


o. Close doors 82 L or R and 83 L ог R. 


2-57. AIRFRAME POWER PLANT CONTROL SYSTEM 
FRICTION CHECK. A procedure to be performed prior to 
rigging the airframe power plant control system or when- 
ever the system is suspected of having excessive friction. The 
check may be performed with or without the engine in- 
stalled. 


Tools and Equipment. 


Wrench, torque, 0 to 100 inch—pounds 
Scale, spring, 0 to 10 pounds 
Safety strut, auxiliary air door 


Materials. 


Pin, cotter, MS24665—134 


| | Remedy for 
Procedure Normal Indication Abnormal Indication 


1. PREPARATION. 
WARNING ` 


To prevent personnel injury assure safety strut is installed on 81 L or R 
door actuators. 


a. Install safety strut on door 81 LorR 
| actuator. 


b. If engine is installed and airframe power 
plant control system is rigged to engine, dis- 
| connect torque boost clevis link from arm of 
| main fuel control (MFC) crossover shaft. See 
| view B, figure 2—17A. 


c. If engine is not installed, support torque 
| shaft in horizontal position. 


CONTINUED 


2—44B Change 9 


Т.О.1Е-4С-2-8 


Remedy for 
Procedure Normal Indication Abnormal Indication 


d. Move forward cockpit throttle quadrant 
friction lever full aft. 


2. FRICTION CHECK. 
NOTE 


Center engine control panel must be installed when performing this 
check. 


Some throttle levers have individual friction adjustment screws down 
at quadrant shaft. Adjustment screws should be utilized to obtain 0.5 
pound maximum differential between left and right systems. 


a. Attach scale to center of hand grip on Force to move throttle lever Remove center engine control | | 
forward cockpit throttle lever and check shall not exceed 5 pounds. panel and back off throttle lever 
amount of force required to move throttle friction adjust screw, if applicable, 
lever between IDLE and MIL. for system with highest friction 


or both if readings are above value 
given. Reinstall center engine con- 
trol panel. Repeat step a. If read- 
ings are still excessive refer to 
paragraph 2-115. 


b. If applicable, remove center engine control System friction should not ex- Refer to paragraph 2-115. 
and tighten throttle lever friction adjust screw ceed 5 pounds with an 0.5 
on system with lowest friction until difference pound differential between left 
between the left and right system is 0.5 pound. and right systems. 


с. Connect torque boost clevis link to arm of 
MFC crossover shaft. 


d. Torque bolt attaching clevis link to arm on 
crossover shaft to 13 to 15 inch—pounds. Install 
cotter pin. 
9-58. ENGINE CONTROL BOX UNIVERSAL JOINT 
FRICTION CHECK. A procedure to be performed when 
excessive friction is present in throttle system. 
Tools and Equipment. 

Scale, spring, 0 to 10 pounds 

Safety strut, auxiliary air door 

Wrench, torque, 0 to 100 inch—pounds 
Materials. 

Pin, cotter, MS24665—134 


Manpower Requirements. 


Two men required. 


Change 17 2—44C 


Т.ОЛЕ-4С-2-8 


1. PREPARATION. 


WARNING 


To prevent personnel injury, assure safety strut is installed on 81 L 
or R door actuators. 


a. Install safety struts on 81 L or R door 
actuators. 


b. Remove spline shaft bolt and disconnect 
engine control box torque shaft from main fuel 
control (MFC) crossover shaft inside door 81 L 
or R. 


c. Collapse torque shaft to its shortest pos- 
sible length. 


2. FRICTION CHECK. 
a. Check inboard universal joint as follows: 


(1) Attach scale to end of torque shaft in 
area of lockwired bolt. 


2—44D Change 9 


Remedy for 
Abnormal Indication 


T.O. 1F-4C-2-5 


Remecl« for 
Procedure Normal Indication Abnormal Indication 


2. FRICTION CHECK. (Cont.! 
NOTE 


Application of these forces as described is equivalent to 9 inch 
-pounds torque on universal joints. 


(2) Apply force at a 90° angle to shaft until _ Force should be one-third . Remove and replace engine 

shaft pivots on one universal joint pin. с pound when applied in _ control box. refer to section 
_ downward direction. ЛА, 

(3) Rotate shaft 90° and apply force to pivot Force should be one-third -© Remove and replace engine 

shaft on other end of universal joint pin. _ pound when applied in . control box. refer to section 
_ downward direction. IV. 


b. Check outboard universal joint as follows: 
(1) Hold shaft in horizontal position. 
(2) Attach scale in end fork of shaft at a 90' 
angle to shaft. 
NOTE 


Application of forces as described results in 9 inch-pounds torque 
on universal joints. 


(3) Apply force to pivot end of fork on one 
pin of outboard universal joint. 


(4) Rotate scale 90° and apply force to pivot Force required to pivot end . Remove and replace engine 
and fork on other universal joint pin. = fork on either pin of outboard control box. refer to section 
. universal joint should be ТУ. 
т 3/4 pounds. 


с. Connect torque shaft to MFC crossover 
shaft as follows: 


(1) Position forward cockpit throttle lever at 
IDLE. 


(2) Position MFC at IDLE as indicated by 
notch in rig pin port or vernier reference 
marks. 


(3) Spline the torque shaft to MFC crossover 
shaft. Install bolt and torque 3/16 inch bolts 
13 to 15 inch—pounds or 1/4 inch bolts 30 to 
40 inch—pounds and install cotter pin. 


d. Perform an airframe power plant control 
system rigging check. refer to paragraph 2-53. 
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2-59. FINGER LIFT MECHANISM CHECK. A 
procedure for checking spring return action of the finger 
lift preventing an inadvertent engine shut down. 


Tools and Equipment. 
Scale, spring, 0 to 10 pounds 
Scale, spring, 0 to 20 pounds 


Remedy for 
Procedure Normal Indication Abnormal Indication 


NOTE 


This check is good for left or right throttle lever. 


a. Place forward cockpit throttle lever at 
IDLE but not contacting the stop cam. 


b. Using scale check force required to raise 
the finger lift. 


c. Slowly release finger lift. 


d. Pull aft on throttle lever applying a force 
of 10 to 15 pounds. 


Force should be 5 to 7 
pounds. 


Finger lift should return to 
down position. 


Throttle lever should not pass 
idle stop cam. 


Correct area of binding. 


Correct area of binding. 


Ensure finger lift returns to 
full down position. Correct 


area of binding. 


If throttle lever passes idle 
stop cam, ensure finger lift 
return spring is good and 
then replace stop cam. 


e. Repeat finger lift check several times to 
assure functional reliability. 


f. Return throttle lever to OFF position. 


2-60. FORWARD COCKPIT THROTTLE LEVER 
SHIFT BREAKOUT FORCE CHECK. A check to 
perform that assures breakout force of the throttle lever 
is within limits allowing the levers to be shifted at the 
detents. 


Remedy for 
Procedure Normal Indication Abnormal Indication 


NOTE 


Tools and Equipment. 
Scale, spring, 0 to 40 pounds 


Lubricate throttle levers before performing check. 


a. Assure ENGINE MASTER switch is OFF. 


2-47 


T.O. 1F-4C-2-8 


b. Advance forward cockpit throttle lever to 
MIL position. 


c. Press scale to center of crosshead screw 
just below speed brake switch on handgrip. 
Measure force required to shift lever outboard. 


d. Return forward cockpit throttle lever to 
OFF position. 


2-61. AFT COCKPIT THROTTLE LEVER LOAD 

LIMITER CHECK. A check to be performed that ensures 
the aft cockpit throttles will become disengaged from 
system before enough force is applied to damage throttle 
system. Also to enable pilot to maintain control of engine 


NOTE 


This check is good for both left and right throttle levers. 


Force required to shift 
throttle lever must be within 
range of 8 to 12 pounds. 


Remedy for 
Abnormal Indication 


Adjust shift breakout force, 
refer to section IV. 


power. 
Tools and Equipment. 
Scale, push pull, 50 to 100 pounds 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Assure ENGINE MASTER switches are 
OFF and place forward cockpit throttle lever 
in IDLE position. 


b. Attach scale to hand grip on aft cockpit 


throttle lever and apply a load in aft direction 
to break lever free. 


c. Place forward cockpit throttle lever to MIL 
against military stop. 


d. Reset aft cockpit throttle lever by applying 
a load in forward direction. 


2-48 


Load required to break lever 
free must be within range of 
55 to 100 pounds. 


1. If force required was below 
minimum allowable, remove 
aft cockpit throttle quadrant 
and shim load limiter spring 
or install a new spring. 


2. If force required was above 
maximum allowable, remove 
aft cockpit throttle quadrant 
and inspect plunger and 
bellcrank for nicks or burrs. 
Install new plunger and/or 
bellcrank. 


CONTINUED 


T.O. 1F-4C-2-8 


Remedy for | 
Procedure Normal Indication Abnormal Indication 


e. Attach scale to hand grip on aft cockpit Load required to break lever 1. If force required was below 
throttle lever and apply a load in forward free must be within range of minimum allowable, remove 
direction to break lever free. 55 to 100 pounds. aft cockpit throttle quadrant 

and shim the load limiter 
spring or install a new spring. 


2. If force required was above 
maximum allowable, remove 
aft cockpit throttle quadrant 
and inspect the plunger and 
bellcrank for nicks or burrs. 
Install new plunger and/or 
bellcrank. 


f. Place forward cockpit throttle lever in 
IDLE position against idle stop. 


g. Reset aft cockpit throttle lever by applying 
a load in aft direction. 


h. Return forward cockpit throttle lever to 
OFF. 


2-62. THROTTLE INPUT LINKAGE RIGGING Materials. 

CHECK. A check to perform when the engine throttle | 

input linkage is suspected of improper operation or the Lockwire, MS20995NC32 
engine is not operating as prescribed. 


Tools and Equipment. 


Pin, rig 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Set linkage at rig position as follows: 


(1) Install throttle shaft wrench on main 
fuel control throttle input shaft or torque 
booster input shaft. 


(2) Position main fuel control throttle input 
shaft against OFF mechanical stop. 


b. Assure afterburner fuel control and nozzle 
area control throttle input shafts are at rig 
position as follows: 


(1) Remove input rigging port plug from 
nozzle area control. 


(2) Insert rig pins through rigging ports and Pins should enter shaft Rig throttle input linkage. 
into input shaft rigging slots of controls. rigging slots without binding. Refer to section IV. 
CONTINUED 
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Т.О. 1Е-4С-2-8 


Remedy for 
Procedure Normal Indication Abnormal Indication 


c. Remove rig pins. 


d. Install plug in nozzle area control input 
rigging port. 


e.Secure plug with lockwire. 


f. Perform engine checkout. Refer to 
paragraphs 2-8 thru 2-21, and 2-40. 


. 2-63. VARIABLE VANE FEEDBACK LINKAGE Manpower Requirements. 
RIGGING CHECK. A check to be performed when the T red 
engine is suspected of not operating within prescribed ро пет ӨЫ: 
limits. 


Remedy for 
Procedure Normal Indication Abnormal Indication 


NOTE 


Static rig position varies from engine to engine, only an 
operational or running null check assures linkage is properly 
rigged. 


a. Locate vane position indicator at 7 o’clock 
position in sixth variable vane stage. 


b. Start engine and slowly accelerate to MIL, With engine operating at If vanes are not within limits, 
refer to paragraphs 2-8 thru 2-21. steady state condition, vanes adjust linkage per section IV. 
should be within limits 
specified in figure 2-19. 


c. Shut down engine. 


. 2-64. NOZZLE AREA CONTROL ТО NOZZLE Tools and Equipment. 
PUMP LINKAGE RIGGING CHECK. A check to be Pin. ri 
performed to check integrity of the nozzle pump and nozzle ИВ 


area control. 


2-50 
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: Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Lock nozzle area control output rod at rig 
position as follows: 


(1) Pull rod outward from control. 


(2) Rotate rod to locate etch mark on rod 
and align this mark with output rod rigging 
port. 


(3) Insert rigging pin into rigging port. 


CAUTION 


Do not disturb setscrew. If setscrew does not contact rigging pin or 
binds so rigging pin cannot be easily rotated with fingers, adjust 
linkage. Refer to section IV. 


(4) Push rod into control until rigging pin 
enters rigging hole in rod. 


CAUTION 


When installing bolt connecting nozzle area control output rod to 
nozzle pump arm, use a washer under head of bolt only. Check for 
clearance between bolt and nozzle pump casting by moving lever 
arm through its full travel; if bolt hits pump, add another washer 


under bolt head. Install and torque locknut, repeat above clearance 
check. 


b. Assure nozzle pump input shaft is at rig Set screw on pump control Rig nozzle feedback linkage. 
position by inserting rig pin into pump rigging | lever should make contact Refer to section IV. 
port. with rigging pin. 


c. Remove rigging pin from rigging port. 


2-65. NOZZLE FEEDBACK LINKAGE RIGGING Materials. 
CHECK. A check to be performed when the nozzles are | 
suspected of malfunctioning. Lockwire, MS20995NC32 


Manpower Requirements. 
Tools and Equipment. 


Two men required. 


Pressurizing unit, nozzle actuator 
Set, rigging 
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Remedy for 
Procedure | Normal Indication Abnormal Indication 


a. Check nozzle area control for proper 
feedback rigging as follows: 


(1) Remove rig pin port cover plug from 
nozzle area control. 


(2) Insert rig pin into rigging port of nozzle 
area control. 


(3) Use pressurizing unit to adjust nozzle 
until rig pin engages feedback rig wheel. Do 
not move nozzle after rig pin is engaged. 

(4) Use diameter recorder to take four Measurements should be Rig nozzle feedback linkage. 
equally spaced measurements across trailing 22 5/16 + 1/16 inches average | Refer to section IV. 
edge of primary flaps. diameter. 

b. Prepare linkage for service as follows: 

(1) Remove rigging pin. 

(2) Install rigging port plug. 


(3) Actuate nozzle flaps open. 


(4)Disconnect pressurizing unit hoses from 
engine. Install pressure tap caps. 


(5) Connect hydraulic pressure relief valve 
line to T-fitting in nozzle pump supply line. 


(6)Secure rigging port plug and pressure tap 
caps with lockwire. 


2-66. EXHAUST NOZZLE MECHANICAL 
SCHEDULE CHECKOUT. 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Open door 82L or install safety strut on 
door 81R. 


b. Disconnect electrical lead from control 
alternator. 


c. Start engine. Refer to paragraphs 2-8 thru 
2-21.. 


CONTINUED 
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Remedy for 
Procedure Normal Indication Abnormal Indication 


CAUTION 


With control alternator disconnected from amplifier, temperature 
limiting system is inoperative. Do not exceed EGT limits or 
damage to engine will result. 


d. Slowly advance throttle until EGT of 625° Nozzle starts to close at 66 to Refer to paragraph 2-98. 
+10°C is reached. 68 percent RPM. Nozzle stops 

closing at 86 percent RPM. 

Smooth, steady movement of 

nozzle indicator. 


e. Slowly retard throttle to IDLE. Nozzle starts to open at 86 Refer to paragraph 2-98. 
percent RPM. Nozzle position 
7/8 to 3/4 open at 66 to 68 
percent RPM. 
f. Shut down engine. 
g. Connect electrical lead to control alternator. 


h. Close door 82L or remove safety strut from 
door 81Р. 


2-67. HIGH OIL CONSUMPTION CHECKOUT. Tools and Equipment. 
Oil Servicing Unit 


Remedy for 
Abnormal Indication 


Procedure | Normal Indication 


| 
| 


WARNING 


To avoid injury to personnel, safety struts must be installed on 
door 81L or 81R before servicing oil system. 


a. Service oil system. 


b. Start engine. Refer to paragraphs 2-8 thru x | 
2-21. x 
c. Run at IDLE for 2 minutes. | 
| 
| 


x d. Run at MIL for 15 minutes. 


| 
CONTINUED 
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| | Remedy for 
Procedure Normal Indication Abnormal Indication 


e. Cool engine at IDLE for 3 minutes. 


f. Shut down engine. 


g. Service oil system within 30 minutes. Oil consumption 1/2 pint Refer to para 13-39. 
max. | 


2-68. VARIABLE VANE ACTUATOR CHECKOUT. Tools and Equipment. 
Tester, inlet guide vane 1C3568G1 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Connect tester to actuator. 


b. Operate tester. Vanes move smoothly at Replace vane actuator, refer 
pressure of 200 psi maximum. | to section IX. 


2-69. ANTI-ICING SYSTEM CHECKOUT. 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Start engine. Refer to para 2-8 thru 
2-21. 


b. Advance throttle to 80 percent RPM and 
stabilize. 


L ANTI-ICE ON or R ANTI 
-ICE ON light comes on. 
Slight rise in EGT, 
approximately 10°C. 


c. Move ENGINE ANTI-ICING switch to DE 
-ICE. 


Refer to para 2-86. 


L ANTI-ICE ON or R ANTI 
-ICE ON light goes out. 


d. Return ENGINE ANTI-ICING switch to 
NORMAL. 


Replace anti-icing indicator 
switch if EGT returns to 

normal. Refer to T O 2J-J79 
-46. 


Replace anti-icing valve. 
Refer to ТО 2Ј-Ј79-46. 


EGT returns to normal. 
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2-70. EXHAUST GAS TEMPERATURE INDICATOR 
CHECKOUT. 63-7598 THRU 64-928. 


T.O, 1F—4C-2-8 


Remedy for 
Procedure Normal Indication Abnormal Indication 


a. Start engines. Refer to para 2-8 thru 
2-21. 


b. Pull circuit breakers 81B308 and 81CB309. 


c. Reset circuit breakers 8168308 and 
81СВ309. 


а. Pull ЕСТ INVERTER circuit breaker 
81CB303. 


e. Reset circuit breaker 81CB303. 


f. Shutdown engines. 


2-71. Deleted. 
2-72. Deleted. 


2-73. BH112J or JA JETCAL ANALYZER CHECKOUT 
PROCEDURES. 


2-74. BH112J ог JA Jetcal Analyzer-Initial Jetcal 
Operating Procedures. See figure 2-21. 


2-75. BH112J or JA Jetcal Analyzer-EGT System 
Functional Check (Jetcal Check Procedure I). See 
figure 2-22. 


2-76. BH112J or JA Jetcal Analyzer-EGT Indicator 
Check (Jetcal Check Procedure II). See figure 2-23. 


EGT indicators continue to 
operate. 


EGT indicators continue to 
operate. 


Refer to ТО 1F-4C-2-11. 


Refer to para 2-113. 


2-77. BH112J or JA Jetcal Analyzer-Tachometer 
System Check (Jetcal Check Procedure ІП). See 
figure 2-24. 


2-78. BH112J or JA Jetcal Analyzer-Thermocouple 
Check. See figure 2-25. 


2-79. BH112J or JA Jetcal Analyzer-Fire Detector 
System Test. See figure 2-26. 


2-79A thru 2-79D. Deleted. 


2-80. BH112J or JA Jetcal Analyzer-Aft Fuselage 
Overheat Detector System Test. See figure 2-27. 
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Figure 2-18. IGV Transmitter Attaching Rod for QEC Engines 
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Figure 2-20. Variable Vane Schedule 
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JETCAL INITIAL OPERATING PROCEDURES 


GENERAL 


TO ASSURE THAT AN ENGINE 15 OPERATING AT THE СОК- 
RECT EGT, BOTH THE INDICATOR AND THE TEMPERATURE 
AMPLIFIER THERMOCOUPLE SYSTEMS MUST OPERATE WITH- 


'N SPECIFIED LIMITS, THE JETCAL ANALYZER PROVIDES KË | | 
A RELIABLE MEANS OF DETERMINING SYSTEM ACCURACY d MODE 
AND ISOLATING SPECIFIC FAULTS, A FUNCTIONAL TEST as ќе 
OF THE EGT SYSTEM SHOULD BE PERFORMED: (1) WHEN 677 WS во 
TROUBLE SHOOTING EGT SYSTEM, (2) WHEN REQUIRED о теме 130 


REGULATOR 


ВУТ.О. 1Ғ-4С-6 INSPECTION REQUIREMENTS OR (3) 
WHEN INSTALLING A NEW ENGINE, BEFORE MAKING 
ANY ADJUSTMENT TO EGT, THE SYSTEM SHOULD BE 
CHECKED USING THE JETCAL ANALYZER TO ASSURE SYS- 
TEM ERRORS ARE WITHIN ALLOWABLE LIMITS. 


А SET TEMP, REGULATOR TO ZERO. 


SELECTOR R P M CHECK 
THE PROCEDURES HAVE BEEN ASSIGNED AN ORDER OF SWITCH r 
PRIORITY AS FOLLOWS: PC GALVO 2 
ис | RES 
FON У 
JETCAL CHECK PROCEDURE | "nam m 
EXHAUST GAS TEMPERATURE SYSTEM FUNCTIONAL ЩЕ "o 
CHECK У 


JETCAL CHECK PROCEDURE II \шӣ 
EXHAUST GAS TEMPERATURE INDICATOR CHECK 
JETCAL CHECK PROCEDURE III 


TACHOMETER SYSTEM CHECK | B PLACE SELECTOR SWITCH SW-1 AND SWITCH SW-7 IN 
JETCAL CHECK PROCEDURE IV OFF POSITION. 
EXHAUST GAS TEMPERATURE ADJUSTMENT, SEE 
FIGURE 4-22 
NOTE 


PERFORM THE FOLLOWING STEPS PRIOR TO EACH 
OPERATIONAL CHECK, REFER TO JETCAL ANALYZER 
HANDBOOK OF OPERATION AND SERVICE INSTRUC- 
TIONS FOR DETAILED OPERATING INSTRUCTIONS, 
AN EQUIVALENT JETCAL ANALYZER MAY BE USED IF 
APPROVED BY THE USING COMMAND AND PRE- 
SCRIBED HEATER PROBES ARE UTILIZED. 


TOOLS AND TEST EQUIPMENT 


М 
POWER INLET CABLE 
JETCAL ANALYZER TO POWER SOURCE 


ELECTRICAL POWER SOURCE 
C CONNECT POWER INLET CABLE TO RECEPTACLE P-1 


AND TO A 110 VOLT 50 TO 400 CYCLE, SINGLE PHASE 


„ЗАРА СЕЙЕСЕ 60,40 POWER SOURCE, POWER ON LIGHT SHOULD ILLUMI- 
LAE КЕН МАТЕ. 
ЖЕЗ ° ра ç 
8, Ы 9 SELECTOR : | WARNING 
a ; TEM АРА ОА THE JETCAL ANALYZER PROBES UTILIZE 
меси, во am ым У WIRE WOUND COILS AND OPERATE ОМ АС 
gi ud шања uk 2 POWER, THIS RESULTS IN AN INDUCED 
s М о VOLTAGE ON THE CASE THAT САМ ВЕ 015- 
Ho uncon SE. алап ал IU r CHARGED IF THE EQUIPMENT IS NOT 
e). ©) е e g Е 52 GROUNDED. FOR THE OPERATOR'S РКО- 
LL о © ui 74 TECTION, GROUND THE PIGTAIL LEAD OF 
p,_,ResisTANCE снеск | |. Ы ! À THE POWER INLET CABLE AT THE POWER 
T€ 9%» pr == SOURCE, FOR THE OPERATOR'S PROTEC- 
ОИ о „СМ m TION, GROUND THE POWER INLET CABLE 
qq THERMOCOUPLE CHECK 4. те (BY 0 8 AT THE POWER SOURCE. 
JETCAL ANALYZER BH112J 4C —2—8-(172)A 


Figure 2-21. BH112J or JA Jetcal Analyzer - Initial Jetcal Operating Procedures 
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JETCAL CHECK PROCEDURE 1 


NOTE 
PREPARE THE JETCAL ANALYZER BY PERFORMING THE 


INITIAL STEPS SHOWN ON THE JETCAL INITIAL ОРЕКАТ- 


ING PROCEDURES ILLUSTRATION. 


TOOLS AND TEST EQUIPMENT 


JETCAL ANALYZER ........... BH112J OR BH112J/A 
CONTINUITY PROBE,................... BH3810-40 
ADAPTER, CABLE СНЕСК................... BH5430 


EXTENSION HANDLE 
COVER, EXHAUST NOZZLE 
ELECTRICAL POWER SOURCE 


HEATER CABLE............ сељаке .... ВН405 

СНЕСКОСАВЕЕ%4%%%%%%%%5%% Ұбт қы ВН450 

JUNCTION BOX 1.90 9 9 0 9 0 99 ө ө ө ө е = оэ о ө о ВН361-12 

HEATER PROBE oe RE RS .. ВНЗВОТА-4О 
NOTE 


AN EQUIVALENT JETCAL ANALYZER MAY BE USED PRO- 
VIDING IT HAS BEEN APPROVED BY THE USING COM - 
MAND AND THE PRESCRIBED HEATER PROBES ARE 
UTILIZED. 


THE FUNCTIONAL CHECK OF THE EXHAUST GAS TEM- 
PERATURE SYSTEM TESTS BOTH THE INDICATOR AND 
AMPLIFIER THERMOCOUPLES INDIVIDUALLY AND COL- 
LECTIVELY. THE COMPLETE CHECK CONSISTS OF A 
COLD INSULATION RESISTANCE CHECK, INDIVIDUAL 
HEATER PROBE CHECK, INDIVIDUAL THERMOCOUPLE 
CHECK, THERMOCOUPLE HARNESS AND HOT RESIS- 
TANCE CHECK. 


MATERIALS 
LOCKWIRE, | MS20995N C20 


MANPOWER REQUIREMENTS , 
Х TWO MEN ARE REQUIRED. 
THERMOCOUPLE CHECK 


HEATER 
CABLE 


CHECK PROCEDURE IA 
(COLD INSULATION RESISTANCE CHECK) 


A ACCOMPLISH A COLD INSULATION RESISTANCE 


CHECK AS FOLLOWS: 


(1) DISCONNECT THE THERMOCOUPLE LEAD AT THE 


TEMPERATURE AMPLIFIER. DISCONNECT THE COCK- 
PIT INDICATOR LEAD AT THE ENGINE ELECTRICAL 
DISCONNECT BRACKET. ASSURE THAT ALL OTHER 
CONNECTORS IN THE THERMOCOUPLE SYSTEM ARE 
PROPERLY CONNECTED. 


(2) MEASURE RESISTANCE BETWEEN PIN A OF THERMO- 


COUPLE LEAD AT AMPLIFIER DISCONNECT AND 
GROUND. 


(3) MEASURE RESISTANCE BETWEEN PIN A OF THERMO- 


COUPLE LEAD AT INDICATOR DISCONNECT AND 
GROUND. 


(4) MEASURE RESISTANCE BETWEEN PIN A AT AMPLIFIER 


DISCONNECT AND PIN A AT INDICATOR DISCONNECT. 


NOTE 


RESISTANCE IN EACH OF THE ABOVE 
CHECKS MUST BE AT LEAST 1250 OHMS. IF 
RESISTANCE IS 1250 OHMS OR MORE, RESIS- 
TANCE CHECK OF THE INDIVIDUAL COM- 
PONENTS 15 NOT REQUIRED. IF RESISTANCE 
IS LESS THAN 1250 OHMS, DISCONNECT ALL 
CONNECTORS IN THE SYSTEM AND CLEAN 
THE CONTACTS. RECONNECT THE SYSTEM 
AND REPEAT STEPS (1) THROUGH (4) ABOVE. 
IF RESISTANCE IS STILL LESS THAN 1250 
OHMS, ACCOMPLISH AN INDIVIDUAL RE- 
SISTANCE CHECK ON THE SYSTEM COM- 
PONENTS. 


CHECK PROCEDURES 1B 
(INDIVIDUAL HEATER PROBE CHECK) 


B PERFORM AN INDIVIDUAL CHECK OF THE THERMOCOU- 


PLE IN EACH HEATER PROBE AS FOLLOWS: 


WARNING 


DUE TO THE POSSIBILITY OF AN INDUCED 
VOLTAGE BEING PRESENT ON THE JETCAL 
CASE, THE POWER INLET CABLE SHOULD BE 
CONNECTED TO GROUND IN ACCORDANCE 
WITH AIR FORCE STANDARDS. 


NOTE 
THE FOLLOWING PROCEDURE IS FOR MODEL 
BH112J OR BH112JA JETCAL ANALYZERS. ЈЕ 
A DIFFERENT MODEL IS USED, CONSULT THE 
APPROPRIATE MANUAL OR INSTRUCTIONS 
PROVIDED WITH THE ANALYZER. 


4С-2-8-|177-1)8 


Figure 2-22. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature System Functional Check 
(Jetcal Check Procedure I) (Sheet 1 of 4) 
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(1) WITH TEMPERATURE REGULATOR ON ZERO AND SELEC- 
TOR SWITCH SW-1 IN OFF POSITION, CONNECT THE 
POWER INLET CABLE TO JETCAL RECEPTACLE P-1. 
CONNECT TO A 95 TO 135 VOLTS 50 TO 400 CYCLE POWER 
SOURCE. 


2) CONNECT HEATER PROBE CABLE TO JUNCTION BOX 
. AND TO JETCAL RECEPTACLE 5-1. 


CAUTION 
EACH TYPE OF THERMOCOUPLE HAS A 
SPECIALLY DESIGNED PROBE. USE ONLY 
PROBES DESIGNED FOR THE THERMOCOU- 
PLES BEING TESTED. USE PROBES WITH 
IDENTICAL PART NUMBERS TO PREVENT 
ERRONEOUS READINGS, 


INDICATOR THERMOCOUPLE 
LEAD 


ENGINE 2. LIS | Tues 
ELECTRICAL pu. Lira 
DISCONNECT 


SELECTOR 
SWITCH 


MECH. ZERO 


RANGE —-. ELEC. 
oa Q 
BATTERY 


Sw-6 OPERATION - 


GEE STEP NO.69 


(3) CONNECT ONE JETCAL HEATER PROBE, PART NO. 
BH3801A -40 TO HEATER PROBE JUNCTION BOX. 


T.O. 18-4С-9-8 


(4) TURN SELECTOR SWITCH SW-1 ТО THERMOCOUPLE 
(T/C) POSITION. 


(5 TURN SWITCH SW-2 TO S-1 POSITION. 
(6) SET UP POTENTIOMETER AS FOLLOWS: 


a. TURN SWITCH SW-6 TO MECH ZERO POSITI CN. ZERO 
GALVO-1 BY TURNING MECH ZERO KNOB. 


NOTE 


MODEL BH112JA DOES NOT HAVE ELEC 
ZERO POSITION. 


b. HOLD SWITCH SW-6 IN ELEC ZERO POSITION. ZERO 
GALVO-1 BY TURNING ELEC ZERO KNOB R-3. 


(7) PLACE SWITCH SW-6 IN RANGE POSITION AND ADJUST 
THE TEMPERATURE SELECT KNOB UNTIL GALV Co-1 READS 
ZERO. THE POTENTIOMETER SHOULD READ AMBIENT 
TEMPERATURE (15°C ON STANDARD DAY). THIS CHECKS 
THE POTENTIOMETER. 


(8 ROTATE TEMP REGULATOR KNOB CLOCKWISE. A 
DEFLECTION OF GALVO-1 TO THE RIGHT SHOULD 
BE NOTED AND INDICATES А GOOD THERMO— 
COUPLE IN THE PROBE. 


(9) ROTATE TEMP REGULATOR KNOB TO ZERO. 

(10) DISCONNECT THE HEATER PROBE OBSERVING 
THAT GALVO-1 RETURNS TO ZERO. THIS CHECKS 
THE HEATER PROBE THERMOCOUPLE AND ENSURES 
CORRECT OPERATION OF JETCAL UNIT. 


(11) REPEAT STEPS 8, 9 AND 10 FOR EACH HEATER 
PROBE. 


POTENTIOMETER 


TEMP. 
SELECTOR 


MECH. ZERO 


RANG ELEC. сув 
v š 
\ 4 Ф 
ТТР 


ВАТТЕКҮ 
OPERATION 


SW-6 
Gee STEP NO.69 


EC. 
ZERO 


4С--2-8-(177-2ІС 


Figure 2-22. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature System Functional Check 
(Jetcal Check Procedure I) (Sheet 2 of 4) 
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T.O. 1F-4C-2-8 


РОТЕМТІОМЕТЕК 


МЕСН. ТЕКО 


R-3 
i 
RANGE ELEC. см-в 

ZERO е 


ВАТТЕКУ ELEC. 


sw- OPERATION ZERO 0 ТЕМР 130 


(SEE STEP NO69) REGULATOR 


0 
Us 


CHECK CABLE 


r ADAPTER 


ИННИИ ° А meu i | — TEMPERATURE ( 5] 
B AMPLIFIER 


CHECK PROCEDURES ІС 
(INDIVIDUAL THERMOCOUPLE CHECK) 


C PERFORM THE INDIVIDUAL THERMOCOUPLE CHECK AS 
FOLLOWS: 


NOTE 


THE SEPARATION BETWEEN DUAL LOOPS 

MUST NOT BE LESS THAN 0.015 INCHES. IF 
LESS THAN 0.015 INCHES SEPARATION EXISTS, 
SPREAD THE LOOPS TO A MAXIMUM OF 

ONE WIRE WIDTH. 


(1) CONNECT CHECK CABLE TO ENGINE THERMO- 
COUPLE LEAD AT THE ENGINE ELECTRICAL DISCONNECT 
BRACKET AND TO JETCAL RECEPTACLE 5-2. 


(2) CONNECT HEATER CABLE TO THE CONTINUITY 
PROBE. AN ALTERNATE METHOD IS TO CONNECT THE 
HEATER CABLE TO THE JUNCTION BOX AND CONNECT 
ONE JETCAL HEATER PROBE TO THE JUNCTION BOX. 


CAUTION 


NEVER ALLOW HEATER PROBE TEMPERATURE 
TO EXCEED 750°C, 


(3) PLACE SWITCH SW-2 IN S-1 POSITION AND ADJUST 
TEMPERATURE REGULATOR TO BRING THE ONE HEATER 
PROBE TO MILITARY RATED TEMPERATURE AS READ ON THE 
JETCAL. 


(4) PLACE SWITCH SW-2 IN S-2 POSITION AND TURN 
THE TEMPERATURE SELECTOR KNOB TO RE-ZERO THE 
GALVANOMETER. 


CAUTION 


EXERCISE CARE WHEN ENTERING THE NOZZLE 
ASSEMBLY TO AVOID DAMAGING THE FLAPS. 


NOTE 


TWO MEN WILL BE REQUIRED, ONE TO FLASH 
THE THERMOCOUPLE AND ONE TO OBSERVE 
FOR GALVO DEFLECTION. ALSO, A SLIGHT 
ADJUSTMENT OF THE TEMPERATURE SELEC- 
TOR KNOB WILL BE REQUIRED TO KEEP THE 
GALVO IN RANGE AS THE THERMOCOUPLES 
HEAT SOAK. 


(5) CAREFULLY PLACE THE HOT HEATER PROBE OVER 
EACH THERMOCOUPLE INDIVIDUALLY. A DEFLECTION 
OF GALVO-1 TO THE RIGHT INDICATES THAT THE THER- 
MOCOUPLE IS OPERATING, A DEFLECTION TO THE LEFT 
INDICATES CROSSED THERMOCOUPLE WIRES AND NO 
DEFLECTION INDICATES AN OPEN CIRCUIT, IF ANY 
DEFECTS ARE NOTED, REPLACE THE HALF RING CONTAIN- 
ING THE FAULTY THERMOCOUPLE. 


(6) REMOVE CHECK CABLE FROM THERMOCOUPLE 
LEAD AT ENGINE ELECTRICAL DISCONNECT BRACKET. 


(7) DISCONNECT THERMOCOUPLE LEAD AT TEMPERA - 
TURE AMPLIFIER AND CONNECT CHECK CABLE ADAPTER 
BH5430 TO THERMOCOUPLE LEAD AT THIS POINT, CON- 
NECT CHECK CABLE TO CHECK CABLE ADAPTER, 


(8) REPEAT STEP (5) TO CHECK AMPLIFIER THERMO- 
COUPLES. 


4С-2-8-(177-3) 


Figure 2-22. BH112J or ЈА Jetcal Analyzer - Exhaust Gas Temperature System Functional Check 
(Jetcal Check Procedure I) (Sheet 3 of 4) 
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(9) PLACE SWITCH SW-6 IN MECH ZERO POSITION 
AND SWITCH SW-2 IN S-1 POSITION. TURN TEMPERA- 
TURE REGULATOR TO ZERO, PROCEED TO THERMOCOU- 
PLE HARNESS CHECK. 


CHECK PROCEDURE 1D 
(THERMOCOUPLE HARNESS CHECK) 


D PERFORM A CHECK OF THE THERMOCOUPLE HARNESS 
AS FOLLOWS: 


(1) CAREFULLY PLACE A HEATER PROBE OVER EACH 
THERMOCOUPLE, AS EACH PROBE IS PLACED OVER A 
THERMOCOUPLE, CONNECT ITS CABLE TO THE HEATER 
PROBE JUNCTION BOX, PROBES MUST BE PUSHED COM- 
PLETELY ON THE THERMOCOUPLES (RECHECK AFTER ALL 
CONNECTIONS HAVE BEEN MADE). 


NOTE 


IF TEST 1S ACCOMPLISHED DURING WINDY 
OR COLD WEATHER, IT IS ADVISABLE TO 
PLACE A COVER OVER THE EXHAUST NOZ- 
ZLE. 


(2) PLACE SWITCH SW-6 IN RANGE POSITION AND 
SWITCH SW-2 IN S-1 POSITION. 


(3) ADJUST TEMPERATURE REGULATOR TO BRING 
HEATER PROBES TO MILITARY RATED EGT, AFTER THE 
TEMPERATURE STABILIZES ZERO GALVO-1, READ JETCAL 
POTENTIOMETER AND NOTE THE TEMPERATURE. 


(4) PLACE SWITCH SW-2 TO THE 5-2 POSITION AND AD- 
JUST THE TEMPERATURE SELECTOR KNOB UNTIL GALVO-1 
ZEROS. THE TEMPERATURE NOW INDICATED ON THE PO- 
TENTIOMETER SHOULD BE WITHIN 10°C OF THE TEMPERA- 
TURE NOTED IN STEP (3). 


(5) DISCONNECT THE CHECK CABLE FROM CHECK 
CABLE ADAPTER BH5430 AND CONNECT CHECK CABLE TO 
THE INDICATOR THERMOCOUPLE LEAD AT THE ENGINE 
ELECTRICAL DISCONNECT BRACKET, 


(6) PLACE SWITCH SW-2 TO S-1 POSITION AND AD- 
JUST THE TEMPERATURE SELECTOR KNOB UNTIL GALVO-T 
INDICATES ZERO, NOTE TEMPERATURE ON THE POTENTI- 
OMETER, PLACE SWITCH SW-2 ТО 5-2 POSITION AND 
ADJUST TEMPERATURE SELECTOR KNOB UNTIL GALVO-1 
READS ZERO. THE TEMPERATURE INDICATED ON THE PO- 
TENTIOMETER SHOULD BE WITHIN 10°C OF THE READING 
OBTAINED WITH SWITCH SW-2 ІМ 5-1 POSITION. 


(7) IF THE TEMPERATURE SPREAD IN STEP (4) OR (6) EX- 
CEEDS 10°C, TROUBLE SHOOT THE THERMOCOUPLE CIR- 
CUIT IN ACCORDANCE WITH Т.О. 2Ј-Ј79-46. 


(8) REMOVE THE CHECK CABLE FROM THE THERMO- 
COUPLE INDICATOR LEAD AND ADAPTER BH5430 FROM THE 
THERMOCOUPLE AMPLIFIER LEAD, PROCEED TO THE HOT 
INSULATION CHECK. 


T.O. 1X —4C-2-8 


CHECK PROCEDURE IE 
(HOT INSULATION CHECK) 


E PERFORM THE HOT INSULATION CHECK AS FCOLLOWS: 


NOTE 


BOTH THE THERMOCOUPLE INDICATOR AND 
AMPLIFIER LEADS SHOULD ALREADY BE DIS- 
CONNECTED, HEATER PROBE INSTALLED AND 
STABILIZED AT MILITARY RATED ЕСТ. 


(Т) MEASURE THE RESISTANCE BETWEEN PIN А OF THE 
THERMOCOUPLE LEAD AT THE AMPLIFIER DISCON INECT 
AND GROUND. 


(2) MEASURE THE RESISTANCE BETWEEN PIN А ОҒ THE 
THERMOCOUPLE LEAD AT THE INDICATOR DISCONNECT 
AND GROUND, 


(3) MEASURE THE RESISTANCE BETWEEN PIN A AT AM- 
PLIFIER DISCONNECT AND PIN A AT INDICATOR DISCON- 
NECT. 


(4) IF THE RESISTANCE NOTED IN STEPS (1), (2) OR (3) 
IS LESS THAN 250 OHMS, TROUBLESHOOT THE THERMO- 
COUPLE CIRCUIT IN ACCORDANCE WITH Т.О. 2J —-J79-46. 


(5) AFTER COMPLETION OF THE RESISTANCE CHECK, 
PLACE SWITCH SW-6 TO MECH ZERO POSITION AND RO- 
TATE THE TEMPERATURE REGULATOR TO ZERO. 


(6) PLACE SWITCH SW-1 IN OFF POSITION, REMOVE 
HEATER PROBES AND CABLES FROM THE ENGINE AND THE 
ANALYZER, RECONNECT ALL ENGINE LEADS AND SE- 
CURE WITH LOCKWIRE. 


CAUTION 


ALLOW HEATER PROBES TO COOL PRIOR TO 
STORAGE. 


F QUALITY ASSURANCE SUMMARY, 


(Т) ASSURE THAT HEATER PROBES AND CABLES ARE RE- 
MOVED FROM THE ENGINE. 


(2) ASSURE THAT THE INDICATOR AND TEMPE RATURE 
AMPLIFIER THERMOCOUPLE LEADS ARE PROPERLY CON- 
NECTED AND LOCKWIRED, 


(3) ASSURE JETCAL ACCOMPLISHMENT 15 КЕС ORDED 
ON AFTO FORM 781N. 
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Figure 2-22. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature System Functional Check 
(Jetcal Check Procedure I) (Sheet 4 of 4) 
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T.O. 1F-4C-2-8 


NOTE 


PREPARE JETCAL ANALYZER BY PER- 
FORMING INITIAL STEPS SHOWN ON 
JETCAL INITIAL OPERATING PROCE- 
DURES. 


TOOLS AND TEST EQUIPMENT 
JETCAL ANALYZER ......... BHI12J OR BHI12J/A 


CHECK CABLE cosaucsexcceskRcsvesersesse. ВНАБО 
CHECK CABLE ADAPTER .................. ВН5430 
POWER SOURCE, EXTERNAL ELECTRICAL 
MATERIALS 
LOCKWIRE, MS20995NC20 


MANPOWER REQUIREMENT 
TWO MEN REQUIRED. 


CHECK 


THERMOCOUPLE 


А CONNECT CHECK CABLE TO 5-2 ON ANALYZER 
AND PLACE SW-2 IN 5-2, 


INDICATOR 
LEAD 


THERMOCOUPLE 
LEAD 


FWD 
> СНЕСК 
ES AA ADAPTER 

ENGINE ELECTRICAL | У \ 


DISCONNECT 


B REMOVE LOCKWIRE AND DISCONNECT INDICA- 
TOR LEAD AT ENGINE ELECTRICAL DISCONNECT. 
CONNECT ONE END OF CHECK CABLE ADAPTER 
TO INDICATOR LEAD, AND CONNECT OTHER END 
TO CHECK CABLE. 


С PLACE SW-1 IN ТС. 


SELECTOR 
SWITCH 


JETCAL CHECK PROCEDURE Il 


POTENTIOMETER 


OPERATION 
(SEE STEP мо 69) 


D PLACE SW-6 IN MECH. ZERO, AND ADJUST MECH. 
ZERO KNOB UNTIL GALVO-1 READS ZERO. 


E HOLD SW-6 IN ELEC. ZERO, AND ADJUST ELEC. 
ZERO (R-3) KNOB UNTIL GALVO-1 READS ZERO. 


F APPLY EXTERNAL ELECTRICAL POWER TO AIRPLANE. 


G PLACE SW-6 IN RANGE AND ADJUST TEMP. SELEC- 
TOR KNOB TO TEST TEMPERATURE 625°. 


NOTE 


TAP INSTRUMENT PANEL LIGHTLY WITH 
FINGERS TO REDUCE FRICTION ERROR 
IN INDICATOR. 


H COCKPIT EGT INDICATOR SHOULD COINCIDE 
WITH *C SCALE ON JETCAL ANALYZER WITHIN 
ESG, 


TEMP. 
SELECTOR 


RANGE 
MARKING 


COCKPIT EGT INDICATOR 
CAUTION 


PLACE SW-6 IN MECH. ZERO AND 
PLACE SELECTOR SWITCH SW-1 IN OFF 
POSITION BEFORE REMOVING CABLES 
FROM ENGINE AND ANALYZER. 


| REMOVE CHECK CABLE AND CHECK CABLE 
ADAPTER FROM ENGINE. 


J CONNECT INDICATOR LEAD AT ENGINE ELEC- 
TRICAL DISCONNECT AND SECURE WITH LOCK- 
WIRE. 


K REMOVE EXTERNAL ELECTRICAL POWER FROM 
AIRPLANE. 


L ASSURE JETCAL ACCOMPLISHMENT IS RECORDED ON 
AFTO FORM 78184, 4С-2-8-(176)В 


Figure 2-23. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature Indicator Check 
(Jetcal Check Procedure II) 
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T.O. 1F-4C-2-8 


NOTE JETCAL CHECK PROCEDURE Ш 


PREPARE JETCAL ANALYZER BY PER- 


FORMING INITIAL STEPS SHOWN ON 
JETCAL INITIAL OPERATING РКОСЕ- 
DURES. 


TOOLS AND TEST EQUIPMENT 


ЈЕТСА ANALYZER ......... ВН112.) OR ВН112.)/А 
RPM CHECK ADAPTER ооо ооо 9 9 ө 9 о ө ө ө BH907-85 
INSTRUMENT CABLE ASSEMBLY ............ BH485 


MATERIALS 
LOCKWIRE, MS20995NC20 


MANPOWER REQUIREMENT 
TWO MEN REQUIRED 


INSTRUMENT CABLE 
| ЕСТ IND CHECK 


an. 221 


sw -4 ADJ RHEO 


А CONNECT INSTRUMENT CABLE TO RECEPTACLE 


P-3. 
iu TO COCKPIT 
LP 6) TACHOMETER 


TACHOMETER INDICATOR 
(412 i 
m 


eii 
TO INSTRUMENT É 


В REMOVE LOCKWIRE AND DISCONNECT INDICA- 
TOR LEAD FROM TACHOMETER GENERATOR AND 
CONNECT RPM CHECK ADAPTER TO TACHOMETER 
GENERATOR AND TO INDICATOR LEAD AS 
SHOWN. CONNECT THIRD END OF ADAPTER TO 
INSTRUMENT CABLE. 


Figure 2-24. BH112J or JA Jetcal Analyzer - 


C PLACE SW-7 IN MECH. ZERO AND ADJUST MECH. 
ZERO UNTIL GALVO-2 READS ZERO. 


RPM CHECK 


D PLACE SW-7 IN RANGE. 


E START ENGINE AND MONITOR ENGINE R PM 
USING TACHOMETER INDICATOR IN FWD 
COCKPIT. 


RPM CHECK 


708 қы 


о UNES ДО 


EN 
- 
(+) месн zenro (СВ 


(+) 


MECH ZERO 
UF 


COCKPIT TACHOMETER 
INDICATOR 


Е КРМ READINGS ARE MADE BY ADJUSTING RPM 
KNOB UNTIL GALVO-2 READS ZERO. RPM 
READING APPEARS ON 96 SCALE. (DIFFERENCE 
BETWEEN SCALE READING AND TACHOMETER 
INDICATOR READING IS INDICATED ERROR OF 
TACHOMETER INDICATING SYSTEM. ERROR 
SHOULD NOT EXCEED 0.5% RPM). 


CAUTION 


PLACE SW-7 OFF BEFORE REMOVING 
CABLES FROM ENGINE AND ANALYZER. 


G SHUT DOWN ENGINE AND PLACE SW-7 OFF. 


H REMOVE RPM CHECK ADAPTER FROM ENGINE. 


| CONNECT INDICATOR LEAD TO TACHOMETER 
GENERATOR AND SECURE WITH LOCKWIRE. 


J ASSURE JETCAL ACCOMPLISHMENT 15 RECORDED ON 
AFTO FORM 781N. 


4C—2—8-—(175)B 


Tachometer System Check (Jetcal Check Procedure III) В 
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Т.О. 1Е-4С-2-8 
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Figure 2-25. BH112J or JA Jetcal Analyzer - Thermocouple Check 


Change 24 


NOTE 

LOOSEN THE NECESSARY RETAINING 
CLAMPS AND DISCONNECT THE CIR- 
uT дт Ө е О ©. 
AND @) . USE AN ОНММЕТЕВ OR од 
WHEATSTONE BRIDGE, ОВ EQUIVA- 
LENT, TO MAKE THE CHECKS TABU- 
LATED BELOW. REPLACE DEFECTIVE 


COMPONENTS. 


TO дена 
AMPLIFIER 


eo 

B 

TO <= T 
D 


А ALUMEL ^ 
CHROMEL 
B 
В ALUMEL |“ 
INDICATOR [^ 


PIN CHECK RESISTANCE-OHMS 


CHECK THE FOLLOWING AT @ : 
EACH PIN TO GROUND 
EACH PIN TO EVERY OTHER PIN 
ЖА TO B AND C TO D - WITH А ТО В 
JUMPERED АТ @ Амр Ө 
CHECK THE FOLLOWING AT Ө : 
EACH PIN TO GROUND 
EACH PIN TO EVERY OTHER PIN 


100,000 MINIMUM 
100,000 MINIMUM 
] OHM, MAXIMUM 


100,000 MINIMUM 
50,000 MINIMUM 


CHECK THE FOLLOWING AT Ө Ако Ө 
WITH А TO В AND С TO D JUMPERED АТ €) : 


ЖА ТО ВАМО С ТО D 


CHECK THE FOLLOWING АТ @ AND €) : 
EACH PIN TO GROUND (COLD) 

EACH PIN TO GROUND (600°C - JETCAL) 
А OR B TO C OR D (COLD) 

A OR B TO C OR D (600°C — JETCAL) 


1 OHM, MAXIMUM 


2 500 MINIMUM 
500 MINIMUM 
2 500 MINIMUM 
500 MINIMUM 


ЖА TO B AND C TO D 1.76-2.16 OHMS 


ж THESE CHECKS ARE ТО BE MADE WITH THE METER LEADS 
CONNECTED TO THE APPROPRIATE CONNECTOR THROUGH 
A MATING SLAVE CONNECTOR OR BY USING PINS OF THE 
PROPER SIZE TAKEN FROM A CONNECTOR. AS THE RESIST- 
ANCE IS BEING READ, GENTLY REMOVE THE MATING CON- 
NECTOR OR PINS WHILE WIGGLING THEM BACK AND FORTH 
IN ALL DIRECTIONS. ANY ERRATIC METER DEFLECTION OR 
LOSS OF CONTINUITY IS AN INDICATION OF LOOSENESS IN 
THE WELD JOINT BETWEEN THE WIRE AND ITS PIN AND THE 
COMPONENT SHOULD BE REJECTED. 


J79-A6326-2-A2A 


4с-2-8-(39) 


T.O. 1 Е-4С-2-8 


МОТЕ F PLACE SW-6 IN RANGE. TEMP SELECTOR KNOB 
PREPARE JETCAL ANALYZER BY РЕВ- G TEMPERATURE READINGS | POTENTIOME TER 
FORMING INITIAL STEPS SHOWN ON ARE MADE BY ADJUSTING 
JETCAL INITIAL OPERATING PROCE- THE TEMP SELECTOR KNOB 
DURES. (UNMARKED KNOB NEAR 
°С WINDOW) UNTIL GAL- 
TOOLS AND TEST EQUIPMENT 2. 
JETCAL ANALYZER ......... ВН112) OR BH112J/A ERATURE READING AP- 
TEMPCAL HEATER PROBE .......... ТТІ ВН1278 PEARS ON °С SCALE (WITH 
HEATER CABLE ASSEMBLY ........ asua BH405 TEMPCAL HEATER PROBE 
POWER SOURCE, EXTERNAL ELECTRICAL COLD, AND САЈМО-1 MECH. ZERO 
MANPOWER REQUIREMENT ZEROED, °C SCALE SHOULD Кои в 
READ AMBIENT ТЕМР- че 
TWO MEN REQUIRED. ERATURE.) s ELEC ZERO 
H APPLY EXTERNAL ELEC- они 


TRICAL POWER TO AIR CRAFT. 


| SET TEMP. REGULATOR 
DIAL TO APPROXIMATELY 
100. TO STABILIZE JET- 
CAL, INCREASE TEMPERA- 
TURE OF TEMPCAL HEATER 
А CONNECT HEATER CABLE TO RECEPTACLE S-1 ON PROBE BY INCREASING 
ANALYZER AND PLACE SW-2 IN S-1. SELECTION OF TEMP. 
REGULATOR. KEEP GAL- 
SENSING ELEMENT VO-1 POINTER CENTERED 
BY USE OF °С CONTROL | 
KNOB WHILE SENSING | 0 ТЕМР 130 


ELEMENT 15 HEATING. ошто 
) A WHEN APPROXIMATELY 
^ : 595°C APPEARS IN °С WINDOW, SLOWLY DECREASE RATE 
Fi OF HEATING OF SENSING ELEMENT TO BELOW 387°C 
/ ) BY DECREASING TEMP. REGULATOR. HEAT SENSING 
CLIPS ELEMENTS AT A SLOWER RATE UNTIL FIRE WARNING 
: LIGHT ILLUMINATES IN PILOT'S COCKPIT. 
b я ии HEATER CAUTION 
| — 5 2 WHEN TESTING THE FIRE DETECTOR 
up ЖЕ SYSTEM ON THE LEFT ENGINE, ASSURE 
A 9 2 THAT THE LEFT WARNING LIGHT IN THE 
А PILOT'S COCKPIT ILLUMINATES. CONVERSELY, 
) 992222222 ASSURE THAT THE RIGHT FIRE WARNING 
33332200223 — ———— LIGHT ILLUMINATES WHEN TESTING THE 
9 CES FIRE DETECTOR SYSTEM ON THE RIGHT ENIGINE. 


Tm; NGIN i | 
/ -—= HEATER CABLE WARNING LIGHT ЊЕ, | 


В 
ЗЕ 


еее 


FREE di 
va к 


TO s-1 WON ANALYZER 
B CONNECT TEMPCAL HEATER PROBE 


4 аа ss ај 
R| ` r “Q MN Í „тив 2 


ТО HEATER CABLE, AND CLAMP WARNING LIGHT 
PROBE OVER THE SENSING ELEMENT 
TO BE TESTED. J FIRE WARNING LIGHT SHOULD COME ON BETWEEN 
SELECTOR 387 AND 428 AS READ ON °С SCALE AND REMAIN 
C PLACE SW-1 IN T/C. cH ON. WHEN TEMPERATURE OF ABOUT 595°C IS 


READABLE IN °C WINDOW, SLOWLY BACK CFF TEM- 


D PLACE SW-6 IN MECH. ZERO, AND PERATURE REGULATOR UNTIL LIGHT GOES OUT. 


ADJUST MECH. ZERO KNOB UNTIL 
GALVO-1 READS ZERO. 


E HOLD SW-6 IN ELEC. ZERO POSI- 
TION, AND ADJUST ELEC. ZERO 
(R-3) KNOB UNTIL GALVO-1 READS 
ZERO. 


4C—2-—8—(174—1)8 


Figure 2-26. BH112J or JA Jetcal Analyzer - Fire Detector System Test (Sheet 1 of 2) | 


Change 24 2-67 


T.O. 1Е-4С-2-8 


K ROTATE TEMP. REGULATOR TOWARD ZERO AND 
ALLOW TEMPCAL HEATER PROBE TO COOL SLOWLY. 
FIRE WARNING LIGHT SHOULD GO OUT BEFORE 
°C SCALE REACHES 387. 


L ROTATE TEMP. REGULATOR TO ZERO. 


CAUTION 


PLACE SW-6 IN MECH. ZERO AND 
PLACE SELECTOR SW-1 OFF BEFORE RE- 
MOVING HEATER CABLE FROM TEMPCAL 
HEATER PROBE AND ANALYZER. 


M REMOVE TEMPCAL HEATER PROBE FROM SENSING 
ELEMENT. 


4С-2-8-(174-2)А 


Figure 2-26. BH112J or JA Jetcal Analyzer - Fire Detector System Test (Sheet 2 of 2) 
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"All data on page 2-68A thru 2-68B deleted." 


ТО. 1Е-4С-2-8 


TEMP SELECTOR KNOB = 


G TEMPERATURE READINGS 


NOTE АВЕ MADE BY ADJUSTING POTENTIOAAETER 
PREPARE JETCAL ANALYZER BY PER- TEMP SELECTOR KNOB 
FORMING INITIAL STEPS SHOWN ON (UNMARKED KNOB NEAR 
THE JETCAL INITIAL OPERATING PRO- THE °C WINDOW) UNTIL 
CEDURES. GALVO-1 READS ZERO. 
TOOLS AND TEST EQUIPMENT ee ЧА 
JETCAL ANALYZER ..........ВН112Ј OR ВН112./А (WITH TEMPCAL HEATER 
TEMPCAL HEATER PROBE ............ . BH1278 PROBE COLD, AND GAL- 
HEATER CABLE ASSEMBLE . . ... T . BH405 VO-1 ZEROED, °C SCALE Е " Ea 
POWER SOURCE, EXTERNAL ELECTRICAL SHOULD READ AMBIENT eu 
MATERIALS TEMPERATURE. ) ш? 
LOCKWIRE, MS20995NC20 NOTE Gee STEP ково). 
MANPOWER REQUIREMENT EXHAUST NOZZLE FLAPS 
TWO MEN REQUIRED MUST BE CLOSED TO PRO- 
VIDE ACCESS TO SENSING 
ELEMENT. 
THERMOCOUPLE CHECK ; H REMOVE LOCKWIRE AND 
| NS | ©, | UNFASTEN THREE SENS- 
oj ави ING ELEMENT CLIPS AS 
и 52% SHOWN. THEN CLAMP ЕЕ 
CABLE CABLE TEMPCAL HEATER PROBE REGULATOR 
| | OVER THE SENSING ELE- 
А CONNECT HEATER CABLE TO RECEPTACLE S-1 ON MENT. 
ANALYZER AND PLACE SW-2 IN 5-1. | APPLY EXTERNAL ELECTRICAL POWER TO AIR CRAFT. 


т uM C J INCREASE TEMPERATURE OF TEMPCAL HEATER 
мечи зо PROBE BY TURNING TEMP. REGULATOR ТО AP- 
PROXIMATELY 100. MANIPULATE TEMP. SELEC- 
TOR KNOB (UNMARKED KNOB NEAR 0°С WIN- 
DOW) WHILE KEEPING GALVO-1 POINTER 
CENTERED DURING TIME SENSING ELEMEN T IS 
BEING HEATED. WHEN A TEMPERATURE OF 
ABOUT 595°C 15 READABLE IN °C WINDOW, 
SLOWLY BACK OFF TEMP, REGULATOR UN TIL 
LIGHT COMES ON. 

OVERHEAT WARNING LIGHT SHOULDCOME ON 
BETWEEN 536 AND 595 AS READ ON °C SCALE 
AND REMAIN ON. 


HEATER CABLE 


RIGHT OVERHEAT -~ @) 
WARNING LIGHT . ЕЕ 


НЕГ: еф. i i 


LEFT OVERHEAT—~ 
WARNING LIGHT - 


L ROTATE TEMP. REGULATOR TOWARD ZERO AND 
ALLOW TEMPCAL HEATER PROBE TO COOL SLOW- 
LY. WARNING LIGHT SHOULD GO OUT BEFORE 
°С SCALE REACHES 536. 


M ROTATE TEMP REGULATOR TO ZERO. 


SELECTOR 
SWITCH 


B CONNECT TEMPCAL HEATER 
PROBE TO HEATER CABLE. 


D PLACE SW-6 IN MECH. ZERO AND ADJUST PLACE SW~6 IN MECH. ZERO AND 
MECH. ZERO KNOB UNTIL GALVO-1 READS PLACE SW-1 OFF BEFORE REMOVIN G 
ZERO. HEATER CABLE FROM TEMPCAL HEATER 


PROBE AND ANALYZER. 
Е HOLD SW-6 IN ELEC. ZERO AND ADJUST ELEC. | 


ZERO (R-3) KNOB UNTIL GALVO-1 READS N REMOVE TEMPCAL HEATER PROBE FROM SENS- 
ZERO. ING ELEMENT. 
О FASTEN SENSING ELEMENT CLIPS AND LOCK- 
F PLACE SW-6 IN RANGE. WIRE. 4C-2-8-(73]A 


Figure 2-27. BH112J or JA Jetcal Analyzer - Aft Fuselage Overheat Detector System Test 
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2-80А, BH112JB-40 JETCAL ANALY ZER/TRIMMER. 
The BH112JB-40 Jetcal analyzer /trimmer ensures 
the engine and aircraft EGT, tachometer, fire warn- 
ing and overheat detector systems are operating cor- 
rectly and within specified limits. The analyzer/ 
trimmer provides an accurate method for checking 
these systems and their components and will aid in 
isolating malfunctions within the engine or aircraft. 
The analyzer/trimmer displays the actüal engine 
EGT and percent RPM during engine operation. 

When checking the fire warning and aft fuselage over- 
heat detector systems, the analyzer/trimmer dis- 
plays the actual temperatures at which these systems 
are activated. Also, the readings obtained from the 
analyzer/trimmer, when checked against aircraft 
indicator readings, provide an accurate reference 
for use in checkout, troubleshooting and adjustment. 
Required accessories used with the analyzer /trim- 
mer to perform the checks and adjustments are 
shown in figure 2-27A. Cable part numbers, lengths, 
and accessory illustrations are given to aid identifi- 
cation. Also, each procedure lists by nomenclature 
and part number the test equipment, cables and com- 
ponents needed to perform the check. All controls 
and displays are shown for a basic orientation of the 
Jetcal analyzer/trimmer in figure 2-27A. The pro- 
cedures in section II provide the system checkouts 
which can be performed in any sequence after the in- 
itial check of the analyzer/trimmer has been accomp- 
lished. In the ECT system, a functional check is to 
be performed when troubleshooting, when a new en- 
gine is installed, or when required by TO 1F-4C-6 
inspection requirements. The complete EGT 

system functional check consists of the individual 
thermocouple check, thermocouple harness check, 
hot insulation resistance check and the thermocouple 
resistance check. The checkout procedures for sec- 
tion II and adjustment procedures for section IV are 
as follows: 


а. BH112JB-40 Jetcal Analyzer /Trimmer -Initial 
Check. Ensures accuracy and correct operation of 
the analyzer/trimmer. This procedure must be per- 
formed before performing any of the checkout pro- 
cedures. 


b. BH112JB-40 Jetcal Analyzer /Trimmer -Indivi- 
dual Heater Probe Operational Check. Checks the 
correct operation and accuracy of the heater probes. 
This check must be performed before using the heat- 
er probes. 


c. BH112JB-40 Jetcal Analyzer/Trimmer -Indivi- 
dual Thermocouple Check. Includes a cold insulation 
resistance check followed by a continuity check which 
tests both the temperature amplifier and engine EGT 
circuits in the thermocouple system. 
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d. BH112JB-40 Jetcal Analyzer/Trimmer-Thermo- 
couple Harness Check. Checks engine thermocouples 
and the thermocouple harness for correct operation 
and accuracy by applying heat to all сезтосоиртев 
at the same time. 


е. BH112JB-40 Jetcal Analyzer/Trimmer-Hot 
Insulation Resistance Check. Checks the resistance 
of the insulating material in thermocouple system be- 
tween conductors and aircraft ground while thermo- 
couples are heated to MIL power temperature. 


f. BH112JB-40 Jetcal Analyzer/Trimmer-Thermo- 
couple Resistance Check. Checks the resistance of 
each segment of the engine thermocouple circuit wir- 
ing in the half rings, rigid lead and flexible lead be- 
tween conductors and conductors to aircraft ground. 


с. BH112JB-40 Jetcal Analyzer/Trimmer-Exhaust 
Gas Temperature Indicator Check. Compares aircraft 
EGT indicator reading with an accurate EGT input 
from the analyzer /trimmer to determine ЕСТ indicat- 
ing system error. 


h. BH112JB-40 Jetcal Analyzer/Trimmer-Tach- 
ometer System Check. Checks the tachometer system 
during engine run by comparing actual engine RPM 
displayed on the analyzer/trimmer with the cockpit 
tachometer to determine the system error. 


i. BH112JB-40 Jetcal Analyzer/Trimmer-Fire 
Detector System Test. Checks fire warning elements 
and related circuitry by applying a test temperature 
to the elements with analyzer/trimmer and checking 
for correct cockpit fire warning indication. 


j. BH112JB-40 Jetcal Analyzer /Trimmer-Aft 
Fuselage Overheat Detector System Test. Checks aft 
fuselage overheat sensing elements and related cir- 
cuitry by applying a test temperature to sensing el- 
ements with the analyzer/trimmer and checking for 
correct cockpit aft fuselage overheat indication. 


k. BH112JB-40 Jetcal Analyzer/Trimmer-En- 
gine Speed Adjustment (Section IV). This procedure 
uses the analyzer/trimmer to accurately adjust en- 
gine speed in percent RPM at IDLE and MIL power 
during engine run. The throttle system must be сог- 
rectly rigged before performing this procedure. 


1. BH112JB-40 Jetcal Analyzer/Trimmer-Exhaust 
Gas Temperature Adjustment (SectionIV). The final 
exhaust gas temperature adjustment is made in this 
procedure using the analyzer/trimmer during engine 
run. This procedure is not intended to replace the 
ЕСТ system checks in section II. 


T.O. 1F-4C-2-8 


и (< “ 
115У 50-400HZ у у 2 7 
POWER N 
INTERCONNECT : Ў 2 
баз INTERCONNECT 115У 50-400HZ FUSE -20A 
POWER INPUT BUSSMAN KAW-20 
Z 7 
= ^ ж к 52 ` = фә 7 
2 HOWELL INSTRUMENTS INC. 
TEMP ос FORT WORTH. TEXAS U.S.A. 
@ HEATER SPREAD INSTRUMENT 
CABLE © 


(9 
НЕ ATER PROBE 
TEMP SET 


OPERATE — | CAL 
600 °C 
® 
TENIPERATURE ЖАҒУ STD DAY 
í Rx100 — Rx1000 BA, „15 A+ 
421 м у — 22 ~ 
NULL —% SPARE 
САМ ADJ CAL ADJ DISPLAY STD.DAY (9 а! Os 
(x) RESISTANCE A/C 
INSULATION CHECK INDICATOR CHECK 
HEATER 4 
СВЕ Ар CABLE : S 
4, ^6 
( у TC 
INPUT '— ш 7 
~ 
ALL — 8 
A/C IND CHECK SPREAD 
ADJ CABLE 


HEATER PROBE " 


CREA, SPREAD INSUL 
+ < A ХО 
` O С IND CHK 
PRESSUJRE | О у ғ RES 
OFF — 
PROBE 


Q 
CONTROL POWER i^ SELECT 


NOTE 


BB THIS PORTION OF ANALYZER/ 
TRIMMER IS REMOVABLE FROM 


THE INSTRUMENT CASE. 
INSTRUMENT 
REMO RY CASE 
REMOVABLE ACCESSORY C 
4С-2-8-(197-1) 
Figure 2-27А. ВН1127В-40 Jetcal Analyzer/Trimmer (Sheet 1 of 3) || 
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Figure 2-27A. BH112JB-40 Jetcal Analyzer/Trimmer (Sheet 2 of 3) 


2-70B Change 24 


1 
2 
3 
4 
5 
6 
7 
8 


| =D „15555 


23 ЕЕЕТ 


INSTRUMENT CABLE ADAPTER BH10553 
TEMPCAL HEATER PROBE BH1278 
INSULATION ADAPTER BH821 

Y ADAPTER BH10038 

POWER CABLE !NTERCONNECT BH15184A 
POWER CABLE ADAPTER BH15185A 
JUNCTION BOX BH361—12 

HEATER PROBE ВНЗВОТА (12) 


= 
= 
=== 
— 
— 
= 
== 
== 


T.O. 1Е`—4С-2-8 


24 FEET 


----- 12 INCHES 


x : 12 INCHES 


CONTINUITY PROBE BH3810—40 
HEATER CABLE BH405 

CHECK CABLE BH450 

CHECK CABLE ADAPTER BH5430 
INSTRUMENT CABLE BH485 
EXTENSION HANDLE BH4928—3 
POWER CABLE BH499A 

RPM ADAPTER ВН907 

HEATER PROBE STORAGE RACK 


Figure 2-27A. BH112JB-40 Jetcal Analyzer/Trimmer (Sheet 3 of 3) 
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2-80B. BH112JB-40 Jetcal Analyzer/Trimmer Initial 
Check. 

To make sure the analyzer/trimmer is operating pro- 
perly, an initial operational check of the unit must be 
made prior to each use. The unit is self contained 
with the internal capability of simulating an accurate 
temperature and rpm indication. This capability is 
used to calibrate and check the accuracy of the unit. 
See figure 2-27B. 


Tools and Equipment. 


Jetcal analyzer/trimmer, BH112JB-40 

Cable, power, BH499A 

Cable, power interconnect, BH15184A 

Power source, external electrical 115Vac, 50 to 
400 Hz, Single phase 


. . Remedy for Abnormal 
Procedure Normal Indication Indication 


NOTE 


The PRESS/EPR portion of the trim module is not used 
on the F-4 aircraft. Disregard any indications on PRESS/ 


EPR display. 
a. Position switches as follows: 
(1) On Probe Controller Panel 
(a) FUNCTION SELECT switch - OFF 
(2) On Trim Module Panel 
(a) MASTER POWER switch - off 
(b) STD DAY switch - OFF 
b. Connect power interconnect cable 
BH15184A to INTERCONNEC T receptacle on 
probe controller and to POWER INTERCON- 
NEC T receptacle on trim module. 
c. Connect power cable BH499A to POW- 
ER INPUT receptacle on probe controller 


and to external electrical power source, 
115Vac, 50 to 400 Hz, single phase. 


CAUTION 


If power is disconnected or turned off, an additional 
warmup must be performed for accurate unit operation. 


NOTE 


A 15 minute warmup time is required to prevent incorrect 


readings during operation. 


а. On trim module, turn MASTER POWER |POWER ON light comes on. 1. Make sure power cable 15 


switch on. Allow 15 minutes warmup time. 
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connected to external elec-: 
trical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4.  Returnanalyzer/trimmer | 
for repair and/or calibration. 


CONTINUED 
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. Remedy for Abno 1 


e. Adjust DISPLAY intensity as required. 
f. Push DISPLAY PRESS TO TEST switch. 
g. Position TEMPERATURE switch to CAL 
600 C. 
h. Position RPM switch to CAL 100% RPM. 
i. Adjust TEMPERATURE CAL ADJ poten- 
tiometer to obtain 600 +2° on TEMP “С display. 


j. Adjust RPM CAL ADJ potentiometer to 
obtain 100 +0.1 on % RPM display. 


АП digits read 8 on trim module|Return analyzer /trimmer for 


displays. 


repair and/or calibration. 


ТЕМР°С display reads 600+2°C.|Perform step i. 


7b RPM display reads 100+0.1% [Perform step j. 


RPM. 


TEMP “С display reads 600 
+2 °. 


% RPM display reads 100 +0.1 
% RPM 


NOTE 


Return analyzer /trimmer for 
repair and/or calibration. 


Return analyzer /trimmer for 
repair and/or calibration. 


As a normal indication, STD DAY light will flash in next 


step. 


A flashing display indicates an improper switch position, 
also TEMP “С display will drift upscale out of range. 


STD DAY lamp is rated at 28Vdc and is not interchangeable 
with POWER ON or PROBE POWER lamps. 


m, Position STD DAY switch to ON. 


n. Position STD DAY, FUNCTION SELECT 
switches to OFF and MASTER POWER switch 
off. 


о. Proceed to appropriate checkout and/or 
adjustment procedure. 


1. STD DAY light flashes. 


2. TEMP C and 9 RPM 

display readings do not change 
more than +2°C and 20.1 % RP 
from readings noted in step K. 


АП lights and displays go out. 


1. Check and replace lamp 
if defective. 


2. Make sure FUNCTION 
SELECT switch is OFF. 


Repeat steps g through m. 

If displays are still out of tol- 
erance, return analyzei/trim 
mer for calibration. 
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Figure 2-27B. BH112JB-40 Jetcal Analyzer/Trimmer - Initial Check (Sheet 1 of 2) 
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Figure 2-27B. BH112JB-40 Jetcal Analyzer /Trimmer - Initial Check (Sheet 2 of 2) Ë 
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2-80C. BH112HB-40 Jeteal Analyzer/Trimmer Individual 
Heater Probe Operational Check. 


The proper operation of heater probes is essential 
for an accurate check of the EGT system. This pro- 
cedure is both a continuity check and a functional 
check of the heater probes which must be performed 
prior to each useage. The type of heater probe and 
heater probe cable length are critical. The cable 
lengths must be identical and correct for the particu- 
lar thermocouple. Combining heater probes of differ- 
ent part numbers and heater probes with unequal 
cable lengths will result in incorrect readings. See 
figure 2-27C. 


Tools and Equipment. 


Jetcal analyzer/trimmer, BH112JB-40 

Probes, heater (12), BH3801A-40 

Power source, external electrical 115Vac, 50 
to 400 Hz, single phase 


Remedy for Abnormal 


a. Make sure initial check of analyzer / 
trimmer has been performed. Refer to para 
2-80В. 

b. Position controls ав follows: 


(1) On Probe Controller Panel 


(a) PROBE CONTROL knob - fully 
counterclockwise 


(b) FUNCTION SELECT switch - 
HEATER PROBE 


(с) T/C INPUT switch - HEATER 
CABLE 


(2) On Trim Module Panel 


(a) TEMPERATURE switch - HEAT- 
ER PROBE TEMP SET 


NOTE 


A 15 minute warmup time is required to prevent incorrect 


readings during operation. 


с. On trim module panel, position MASTER | POWER ON light comes оп. 1. 


POWER switch on. Allow 15 minutes warmup 
time. 


d. Turn PROBE CONTRO? knob clockwise 
to obtain test temperature of 700 C. 


е. Connect heater probe BH3801A-40 to 
HEA TER CABLE receptacle on probe controlle 
panel. 


2-70H Change 2 4 


TEMP “С display reads 700%. 


Make sure power cable 
is connected to external el- 
ectrical power source. 


2. Check lamp. Replace 
if defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer /trimmer 
for repair and/or calibration. 


Return analyzer /trimmer for 
repair and/or calibration. 


CONTINUED 


T.O. 1F-4C-2-8 


— Remedy for Abnormal 
Procedure Normal Indication Indication 


WARNING 
To prevent injury to personnel, suspend heater probes away 


from flamable material. Do not touch hot end of heater 
probes. 


f. Position TEMPERATURE switch to TEMP display shows temper- If TEMP С display does пої 
OPERATE. ature increase and PROBE show increase in heater probe 
POWER light stays on steady. | temperature, replace defec- 
tive heater probe. 
NOTE 
When probe control overshoots test temperature setting, 
PROBE POWER light goes off. This indicates power is 
removed from heater probe and probe 16 now cooling. 
g. Allow 10 minutes for heater probe temp- | PROBE POWER light flashes If test temperature cannot be 
erature to stabilize at test temperature. and TEMP C display shows reached, replace heater probe. 
test temperature of 700? +4“С. 


h. Position TEMPERATURE switch to 
HEATER PROBE TEMP SET. 


CAUTION 
Allow heater probes to cool prior to storage. 


i. Remove heater probe and place in storage 
rack after cooling. 


j- Repeat steps e thru i for remaining heater 
probes. Replace defective heater probes. 


k. Position controls as follows: 
(1) On Probe Controller Panel 


(a) PROBE CONTROL knob - fully 
counterclockwise 


(b) FUNCTION SELECT switch - OFF 


(c) T/C INPUT switch - CHECK 
CABLE 


(2) On Trim ModulePanel 


(a) TEMPERATURE switch - CAL 
600°C. 


(b) MASTER POWER switch - off All lights and displays go out. 
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Figure 2-27C. BH112JB-40 Jetcal Analyzer/Trimmer - Individual Heater Probe Operational Check 
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2-80D. BH112JB-40 Jetcal Analyzer/Trimmer Individual Tools and Equipment. 


Thermocouple Chec k. Jetcal analyzer/trimmer, BH112JB-40 


To ensure the engine thermocouple circuits are op- Cable, check, BH450 

erating properly, а check of each thermocouple Cable, instrument, BH485 

should be performed. The individual thermocouple Adapter, check cable, BH5430 
check tests both tlhe temperature amplifier circuit Adapter, insulation check, BH821 
jand the engine ЕСТ circuit within the thermocouple Cable, heater, BH405 

‘system. A cold insulation resistance reading is taken Probe, continuity, BH3810-40 
first to check the thermocouple system insulation re- Handle, extension, BH492B-3 
sistance at ambient temperature. Then heat is applied Power source, external electrical, 115Vac, 
to each thermocouple with the continuity probe and 50 to 400 Hz, single phase 

the output checked for both circuits using the analyzer / 

trimmer. An шсхеазе in temperature, noted on the Materials. 

analyzer /trimmer display, indicates the thermocouple Lockwire, MS20995NC20 

and related circuiüts are operating correctly. See | 

figure 2-27D. Manpower Requirements. 


Two men required. 


arte, Ма Remedy for Abnormal 


WARNING 


To prevent injury to personnel, make sure safety struts 
are installed on door 81 Land R actuators. Doors will 
close if electrical power is interrupted with hydraulic 
power applied. 


a. Make sure safety struts are installed on 
door 81 L and 5 actuators. Disconnect actua- 
tor from door 81 L or R and open door 82 L if 
left engine is to be checked. 


b. Remove lockwire and disconnect aircraft 
EGT indicator connector from engine electrical 
disconnect bracket. See detail A. 

c. Remove lockwire and disconnect engine 
thermocouple connector at temperature am- 
plifier. See detail A. 

d. Make sure all other electrical connection 
in thermocouple system are properly con- 
nected. 

e. Make sure initial check of the analyzer/ 
trimmer has been performed. Refer to para 
2-80B. 

f. Position controls as follows: 


(1) On Probe Controller Panel 


(а) FUNCTION SELECT switch - IN 
INSUL 


(b) INSULATION CHECK switch - 
RX100 


(2) Ori Trim Module Panel 


(a) MASTER POWER switch - off 
CONTINUED 


Change 24 2-70L 
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| eee Remedy for Abnormal 
Procedure Normal Indication Indication 


g. Connect instrument cable BH485 to 
INSTRUMENT CABLE receptacle on analyzer/ 
trimmer and to insulation check adapter BH821. 


NOTE 


A 15 minute warmup time is required to prevent incorrect 
readings during operation. 


h. On trim module, turn MASTER POWER | POWER ON light comes on. 1. Make sure power cable 
switch to on. Allow 15 munutes warm yp time. is connected to external el- 
ectrical power Source. 


2. Check larnp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trimmer 
for repair and//or calibration. 


i. Connect alligator clips together. INSULATION CHECK meter Return analyzer/trimmer for 
reads 0 ohms. repair and/or calibration. 


j. Using insulation check adapter, measure | INSULATION RESISTANCE me41. Disconnect all electrical 


cold insulation resistance as follows: ter reads 1250 ohms minimum. | connectors and clean contacts 
in thermocouple system. Refer 
(1) Pin A to aircraft ground, at engine to TO 2J-J'79-46. 
hermocouple electrical connector (temperature 
amplifier circuit). See detail A. 2. Reconnect electrical con- 


песіоғв and repeat step. 
(2) Pin A to aircraft ground, at engine 


hermocouple receptacle (electrical disconnect 3. If insulation resistance 
bracket). See detail A. readings are still less than 
1250 ohms, perform thermo- 
(3) Pin A at thermocouple electrical couple resistance check. Refer 
onnector (temperature amplifier circuit) to to рага 2-800. 


pin A at thermocouple receptacle (electrical 
disconnect bracket). See detail A. 


k. Position controls as follows: All lights and displays go out. 
(1) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b) TEMPERATURE switch - CAL 
600%. 


(2) On Probe Controller Panel 


(a) T/C INPUT switch - CHECK 
CABLE 


(b) PROBE CONTROL knob - full 
counterclockwise. 


(c) FUNCTION SELECT switch - OFF 


1. Remove instrument cable from analyzer/ 
trimmer and insulation check adapter. 


CONTINUED 
2-70M Change 24 
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РА Remedy for Abnor mal 


m. Connect check cable BH450 to engine 
ermocouple receptacle on engine electrical 
‘disconnect bracket and opposite end of check 


kable to CHECK CABLE receptacle on trim 
module panel. 


n. Connect heater cable BH 405 to HEATER 
ABLE receptacle on probe controller and op- 
posite end to continuity probe BH3810-40. 


o. Attach extension handle BH492B-3 to con- 
tinuity probe. — 


NOTE 


A 15 minute warmup time is required to prevent incorrect 
readings during operation. 


p. On trim module, turn MASTER POWER | POWER ON light comes on. 1. Make sure power cable 
switch to on. Allow 15 minutes warmup time. is connected to external el- 
| еси са! power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer /trimmer 
for repair and/or calibra- 


tion. 
q. Position controls as follows: 


(1) On Probe Controller Panel 


(a) FUNCTION SELECT switch - 
HEATER PROBE 


(b) T/C INPUT switch - HEATER 
CABLE 


(2) On Trim Module Panel 


(a) TEMPERATURE switch - HEAT- 
ER PROBE TEMP SET 


г. Turn PROBE CONTROL knob clockwise | TEMP “С display reads 700%. | Return analyzer/trimmer for 
to obtain 700 C. repair and/or calibration 


CAUTION 


While continuity probe is heated, do not touch. Probe 
must be placed away from personnel. Keep,away from 
flammable material. 


NOTE 


While continuity probe is heating, PROBE POWER light is on 
steady. The probe control will overshoot test temperature and 
PROBE POWER light will go out until probe temperature drops 
and stabilizes at test temperature. When probe terperature 
stabilizes at test temperature, PROBE POWER light flashes. 


| | CONTINUED 
Change 24 2-70N 


T.O.1F—4C—2—8 
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s. Position TEMPERATURE switch to OP- | PROBE POWER light flashes 1. Make sure heater cable 


ERATE. Allow probe to stabilize at test temp- | and TEMP “С display reads connections are tight. 
erature. 700%. 


2. Return analyzer /trimme 
for repair and/or calibration. 


t. Position T/C INPUT switch to CHECK 
CABLE. 


CAUTION 


Exercise care when entering nozzle assembly to avoid 
damaging the flaps. 


NOTE 


Within each of the twelve engine thermocouples are two 
thermocouple loops, and when heated produce voltage. If 
minimum clearance does not exist between the loops, 
incorrect thermocouple voltage could result. 


u. Make sure minimum clearance of 0.015 
inch exists between two inner thermocouple 
loops. See detail B. 


v. Carefully place continuity probe on one TEMP “С display reading in Perform thermocouple resis- 


thermocouple and observe TEMP “С display. creases as each thermocouple |tance check. Refer to para 
Repeat for each thermocouple. See detail B. is heated. 2-80E. 


w. Disconnect check cable from engine 
thermocouple receptacle on engine electrical 
disconnect bracket. See detail A. 


X. Connect check cable adapter BH5430 to 
temperature amplifier engine thermocouple con 
nector and to check cable. See detail A 


y. Carefully place continuity probe on one TEMP'C display reading in- Perform thermocouple resis- 


hermocouple and observe TEMP “С display. creases as each thermocouple | tance check. Refer to para 
Repeat for each thermocouple. See detail B. is heated. 2-80G. 
z. Position controls as follows: All lights and displays go out. 


(1) On Probe Controller Panel 


(a) PROBE CONTROL knob - full 
counterclockwise 


(b) FUNCTION SELECT switch - OFF 
(2) On Trim Module Panel 


(a) TEMPERATURE switch - CAL 
500°C 


(b) MASTER POWER switch - off 


aa. Disconnect power cable from external 
| electrical power source. 


CONTINUED 
2-ТОР Change 24 
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| Remedy for Abno 


CAUTION 


To prevent damage to equipment, allow continuity probe to 
cool prior to storing. 


ab. Remove heater cable from continuity 
probe and analyzer/trimmer, also check cable 
and adapter from temperature amplifier thermq- 
ouple connector and analyzer/trimmer. 


ac. Connect engine thermocouple connector 
to temperature amplifier and aircraft EGT 
indicator connector to engine thermocouple 
receptacle and lockwire. See detail A. 


ad. Start engine and check variable exhaust 
nozzle and ЕСТ indicator. Refer to ТО 1F- 
4C -2 -8C L-1. 


ae. Record Jetcal accomplishment on air- 
craft forms, 


af. If Jetcal checkout is complete, connect 


actuator to door 811. от R and close door 821. 
if required. 
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Figure 2-27D. ВН1127В-40 Jetcal Analyzer/Trimmer - Individual Thermocouple Check (Sheet 1 of 3) 
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Figure 2-27D. BH112JB-40 Тей?а1 Analyzer /Trimmer - Individual Thermocouple Check (Sheet 2 of 3) 
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| Figure 2-27D. BH112JB-40 Jetcal Analyzer/Trimmer - Individual Thermocouple Check (Sheet 3 of 3) 
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2-80E. BH112JB-40 Jetcal Analyzer/Trimmer - Tools and Equipment. 


Thermocouple Harness Check. Jetcal-analyzer/trimmer, BH112JB-40 


Box, Junction, BH361-12 
The thermocouple harness check tests all engine Cable, check, BH450 


thermocouples and thermocouple harnesses, which 
| consists of temperature amplifier and ЕСТ indica- S ae ВН5430 
| ог circuits. Operation and accuracy, of the thermo- Probe бее BH3801A-40 (12) 

couples and their related circuitry is checked by power Сари , Е. 
applying controlled heat to the thermocouples and AGO Ha. able врана 2 9 
comparing their average output with the applied d ве В 
heat. See figure 2-27E. Materials. 


Lockwire, MS20995NC20 


ЕГІ Remedy for Abnormal 
Procedure Normal Indication Indication 


WARNING 


To prevent injury to personnel, make sure safety struts 
are installed on door 81 L and R actuators. Doors will 
close if electrical power is interrupted with hydraulic pow- 
er applied. 


a. Make sure safety struts are installed on 
door 81 L апа R actuators. Disconnect actu- 
ator from door 81 L or R and open door 82 L 
if left engine is to be checked. 


b. Make sure initial check of the analyzer/ 
trimmer has been performed, and all heater 


probes are operating correctly. Refer to para 
2-80B and 2-80C. 


c. Position controls as follows: 
(1) On Probe Controller Panel 


(a) T/C INPUT switch - CHECK 
CABLE 


| (b) PROBE CONTROL knob - full 
counterclockwise 


(c) FUNCTION SELECT switch - OFF 
(2) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b) TEMPERATURE switch - CAL 
600T 


d. Remove lockwire and disconnect aircraft 
EGT indicator connector from engine electrical 
disconnect bracket. See detail A. 


e. Connect check cable BH450 to engine 
thermocouple receptacle on engine electrical 
disconnect bracket and opposite end of check 
cable to CHECK CABLE receptacle on trim 
module panel. 


CONTINUED 
Change 24 2-70U 
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CAUTION 


Each type of thermocouple has a specially designed probe. 
Use only probes designed for thermocouples being tested. 

Use probes with identical part numbers to prevent incor- 

rect readings. 


Exercise care when entering nozzle assembly to avoid 
damaging the flaps. 


f. Carefully place a heater probe BH3 801A 
40 over each of twelve engine thermocouples. 
As each probe is placed over thermocouple, 
connect its cable to junction box BH361-12. 
Probes must fit firmly and be positioned pro- 
perly on thermocouples. Recheck after all 
connections are made. See detail B. 


g. Connect heater cable BH405 to junction 
box and to HEATER CABLE receptacle on 
probe controller. 


NOTE 


A 15 minute warmup time is required to prevent in- 
correct readings during operation. 


h. On trim module, turn MASTER POWER| POWER ON light comes on. 1. Make sure power cable 
switch to on. Allow 15 minutes warmup time. is connected to external el- 
ectrical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trim- 
mer for repair and/or cal- 
ibration. 


NOTE 


If check is to be made during cold or windy weather, 
place a cover over exhaust nozzle. 


i. Position controls as follows: 
(1) On Probe Controller Panel 


(a) FUNCTION SELECT switch - 
HEATER PROBE 


(b) T/C INPUT switch - HEATER 
CABLE 


(2) On Trim Module Panel 


(a) TEMPERATURE switch - HEAT 
ER PROBE TEMP SET 


CONTINUED 
2-70V Change 24 
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j Turn PROBE CONTROL knob clockwise| TEMP display reads 625T.| Return analyzer /trimmer 
to obtain 625 C. for repair and/or ca libra- 
tion. 


CAUTION 


When replacing a defective heater probe, TEMPTERTURE 
switch must be in HEATER PROBE TEMP SET position to 
remove power from probes. To prevent overheating of hot 
probes after probe is replaced, all probes must cool to 
near ambient temperature before applying power and re- 
heating. 


NOTE 


While thermocouple heater probes are heating, PROBE 
POWER light is on steady. The probe control will over- 
shoot test temperature and PROBE POWER light will go 
out until probe temperature drops and stabilizes at test 
temperature. When probe temperature stabilizes at test 
temperature, PROBE POWER light flashes. 


k. Position TEMPERATURE switch to OP-] PROBE POWER light flashes 1. Make sure heate r cable 
ERATE. Allow thermocouples to heat soak and TEMP C display reads and heater probe connections 
for 10 minutes at 625°C test temperature. 625'C. are tight. 


2. Return analyzer /'trim- 
mer for repair and/or cal- 
ibration. 


1. Record temperature of TEMP © display. 
m. Position T/C INPUT switch to CHECK | TEMP display reads within | If temperature exceed 10% 
CABLE. 104С of temperature recorded | difference, perform thermo- 
in step 1. couple resistance check. 
Refer to para 2-80G. 
NOTE 


The following step checks thermocouples for an open cir- 
cuit at high temperature. 


n. Remove a heater probe from thermo- TEMP С display reading de- If TEMP'C display reading 
couple and check for temperature decrease on | creases. does not decrease, the ther- | 
TEMP ®© display. Reinstall each thermocoupl mocouple has an open circuit; 


replace defective ther mc- 
couple half ring. Refer to TO 
2J -J 79-4 6. 


o. Disconnect check cable from engine 
thermocouple receptacle on engine electrical 
disconnect bracket. See detail A. 


p. Remove lockwire and disconnect engine 
thermocouple connector at temperature amp- 
lifier. See detail A. 


CONTINUED 


Change 24 2-70W 


T.O. 1F-4C-2-8 
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q. Connect check cable adapter BH5430 
to temperature amplifier engine thermocouple 
connector and to check cable. See detail A. 


r. Read temperature of engine thermo- TEMP С display reads within | If temperature exceeds 10% 


couples on ТЕМР display. 104 of temperature recorded difference, perform thermo- 
in step 1. couple resistance check. 


Refer to para 2-80G. 
NOTE 


The following step checks thermocouples for an open cir- 
cuit at high temperature. 


s. Remove a heater probe from thermo- TEMP display reading If TEMP'C display reading 
couple and check for temperature decrease on| decreases. does not decrease, the ther - 
TEMP С display. Reinstall heater probe. mocouple has an open circuit. 
Repeat for each thermocouple. Replace defective thermo- 

couple half ring. Refer to TO 
2Ј-Ј 19-46. 


t. Position controls as follows: 
(1) On Probe Controller Panel 


(a) PROBE CONTROL knob - full 
counterclockwise 


(b) FUNCTION SELECT switch - 
OFF 


(2) On Trim Module Panel 


(a) TEMPERATURE switch - CAL 
600 C. 


(b) MASTER POWER switch - off 


u. Disconnect power cable from external 
electrical power source. 


CAUTION 


To prevent damage to equipment, allow heater probes to 
cool prior to storing. 


v. Remove heater probes and cable from 
engine and analyzer trimmer. 


w. Connect engine thermocouple connector to 
temperature amplifier and aircraft ЕСТ 
indicator connector to engine thermocouple 
receptacle and lockwire. See detail A. 


x. Start engine and check variable exhaust 
nozzle and EGT indicator. Refer to TO 1F- 
4C -2-8CL-1. 


y. Record Jetcal accomplishment on aircraft 
forms. | 
z. If Jetcal checkout is complete, connect 
| actuators to door 811 or В and close door 821 
| if required. 
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Figure 2-27E. BH112JB-40 Jetcal Analyzer/Trimmer Thermocouple Harness Check (Sheet 1 of 3) 
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| Figure 2-27E. BH112JB-40 Jetcal Analyzer/Trimmer Thermocouple Harness Check (Sheet 2 of 3) 
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Figure 2-27E. BH112JB-40 Jetcal Analyzer/Trimmer Thermocouple Harness Check (Sheet 3 of 3) l 
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-80F. BH112JB-40 Jetcal Analyzer/Trimmer - Но! Tools and Equipment. 
Insulation Resistance Check. 


To make sure the thermocouple harness circuit is 
operating properly a hot insulation resistance check 
should be performed. A breakdown of the insulating 
material between the conductor and aircraft ground 
will affect engine operation and EGT indicator read- 
ing. In this check, a controlled heat is applied to 
the thermocouples by heater probes. While the 
thermocouples are at operating temperature, the re- 
sistance between the thermocouple conductors and 
aircraft ground is measured then followed by a check 
of the resistance between thermocouple conductors. 
See figure 2-27E. 
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WARNING 


Jetcal analyzer /trimmer, BH112JB-40 

Cable, heater, BH405 

Box, junction, BH36 1-12 

Probe, heater, BH3801A -40 

Multimeter Power source, external electrical 
115Vac, 50 to 400 Hz, single phase 


Materials. 


Lockwire, MS20995NC20 


To prevent injury to personnel, make sure safety struts 
are installed on doors 81 L and R actuators. Doors will 
close if electrical power is interrupted with hydraulic 
power applied. 


a. Make sure safety struts are installed on 
doors 81 L and R actuators. Disconnect ac- 
tuator from doors 81 L or R and open door 
82 L if left engine is to be checked. 


b. Make sure initial check of the analyzer 
trimmer has been performed and all heater 
probes are operating properly. Refer to para 
2 -80B and 2-80С. 

c. Position controls as follows: 


(1) On Probe Controller Panel 


(a) T/C INPUT switch - CHECK 
CABLE 


(b PROBE CONTROL knob - full 
counterclockwise 


(c) FUNCTION SELECT switch -OFF 
(2) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b) TEMPERATURE switch - HEAT- 
ER PROBE TEMP SET 


d. Remove lockwire and disconnect air- 
craft EGT indicator connector from engine 
electrical disconnect bracket. See detail A. 


e. Remove lockwire and disconnect engine 
thermocouple connector from engine thermo- 


couple receptacle on temperature amplifier. 
See detail A. 


CONTINUED 


2-ТОАВ Change 24 


T.O. 1F-4C-2-8 


Remedy for Abno 1 


CAUTION 


Each type of thermocouple has a specially designed probe. 
Use only probes designed for thermocouples being tested. 
Use probes with identical part numbers to prevent incorrect 


readings. 


Exercise care when entering nozzle assembly to avoid 


damaging the flaps. 


f. Carefully place a heater probe BH3801A- 
40 over each of twelve engine thermocouples. 
As each probe is placed over thermocouple, 
connect its cable to junction box BH361-12. 
Probes must fit firmly and be positioned pro- 
perly on thermocouples. Recheck after all 
connections are made. See detail B. 


g. Connect heater cable BH405 to junction 
box and to HEATER CABLE receptacle on 
probe controller. 


NOTE 


A 15 minute warmup time is required to prevent incorrect 
readings during operation. 


h. On trim module, turn MASTER POWER 
switch on. Allow 15 minutes warmup time. 


i. Оп probe controller panel, position 
FUNC TION SE LEC T switch to HEATER PROBE 
and T/C INPUT switch to HEATER CABLE. 


j. Turn PROBE CONTROL knob clockwise 
to obtain 625 C. 


POWER ON light comes on. 


TEMP С display reads 625%. 


CAUTION 


1. Make sure power cable 
is connected to external е1- 
ectrical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trim- 
mer for repair and/or cal- 
ibration. 


Return ànalyzer/trimmer for 
repair and/or calibration. 


When replacing a defective heater probe, TEMPERATURE 
switch must be in HEA TER PROBE TEMP SET position to 
remove power from probes. To prevent overheating of hot 
probes after probe is replaced, all probes must cool to near 
ambient temperature before applying power and reheating. 


NOTE 


While thermoCouple heater probes are heating, PROBE POWER 
light is on steady. The probe control will overshoot test temp- 
erature and PROBE POWER light will go out until probe temp- 
erature drops and stabilizes at test temperature. When probe 
temperature stabilizes at test temperature, PROBE POWER 


light flashes. 


CONTINUED 


Change 24 2-ТОАС 


Т.ОЛЕ-4С-2-8 


k. Position TEMPERATURE switch to 1. PROBE POWER light 
OPERATE. Allow thermocouples to heat soak | flashes and TEMP display 


for 10 minutes at 625 С test temperature. reads 625 C. 


1. Using multimeter, measure resistance 250 ohms minimum. 
between pin A of engine thermocouple connec- 
tor (temperature amplifier circuit) and ground 
See detail A. 


m. Measure resistance between pin A of 250 ohms minimum. 
engine thermocouple receptacle (EGT indica- 
tor circuit) and ground. See detail A. 


n. Measure resistance between pin A at 250 ohms minimum 
engine thermocouple connector (temperature 
amplifier circuit) and pin A at engine thermo- 
couple receptacle (EGT indicator circuit). 
See detail A. 


o. Position controls as follows: 
(1) On Probe Controller Panel 


(a) PROBE CONTROL knob-full 
counterclockwise 


(b) FUNC TION SELECT switch-OFF 


(c) T/C INPUT switch-CHECK 
CABLE 


(2) On Trim Module Panel 


(a) TEMPERATURE switch-CAL 
600°C 


(b) MASTER POWER switch-off 


2-T0AD Change 24 
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1. Make sure heater cable 
and heater probe connections 
are tight. 


2. Return analyzer/trim- 
mer for repair and/or cal- 
ibration. 


1.  Disconnect all connec- 
tors and clean contacts in 
thermocouple system. Refer 
to TO 2J-J79-46. Reconnect 
connectors and repeat step. 


2. | Perform thermocouple 
resistance check. Refer to 
para 2-80G. 


1.  Disconnect all connec- 
tors and clean contacts in 
thermocouple system. Refer 
to TO 2J-J79-46. Reconnect 
connectors and repeat step. 


2. Perform thermocouple 
resistance check. Refer to 
para 2-80G. 


1. Disconnect all connec- 
tors and clean contacts in 
thermocouple system. Refer 
to TO 2J-J79-46. Reconnect 
connectors and repeat step. 


2. Perform thermocouple 


resistance check. Refer to 
para 2-80G. 


CONTINUED 


T.O. 1Е-4С-2-8 
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CAUTION 


To prevent damage to equipment, allow heater probes to 
cool prior to storage. 


p. Remove heater probes and cables from 
engine and analyzer/trimmer. 


q. Connect engine thermocouple connector 
to temperature amplifier and aircraft EGT 
indicator connector to engine thermocouple 
receptacle and lockwire. 


г. Record Jetcal accomplishment on aiv- 
craft forms. 


s. If Jetcal checkout is complete, connect 
actuator to doors 81L or R and close door 
821. if required. 


Change 24 2-70AE 
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2-80G. BH112JB-40 Jetcal Analyzer/Trimmer - 
Thermocouple Resistance Check. 

This procedure checks the resistance of engine ther- 
mocouple circuit wiring in the half rings, rigid lead, 
and flexible lead. A multimeter or wheatstone bridge 
is used to accurately measure resistance between 
the wires in a segment and between the wires and 
ground. A final resistance check is performed using 
the Jetcal analyzer/trimmer to heat thermocouples 
to operating temperature for a check of high resis- 
tance and shorts to ground. See figure 2-27F. 


Tools and Equipment. 


Jetcal analyzer/trimmer BH112JB-40 
Box, junction BH361-12 


Cable, heater BH405 

Probe, heater (12) BH3801A-40 

Multimeter 

Power source, external electrical, 115Vac, 50 
to 400 Hz, single phase 


Materials. 


Lockwire, MS20995NC20 
Lockwire, MS20995NC32 
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WARNING 


To prevent injury to personnel, make sure safety struts 
are installed on door 81 L and R actuators. Doors will 
close if electrical power is interrupted with hydraulic 


power applied. 


a. Make sure safety struts are installed on 
door 81 L and R actuators. Disconnect actua- 
tor on doors 81 L ог R. Open doors 82 Г and 

| 83 L or 82 R and 83 R. 


b. Remove lockwire and retaining clamps 
and disconnect the following: 


(1) Electrical connector (7) from re- 
ceptacle (5). 


| (2) Electrical connector (8) from re- 
ceptacle (6). 


(3) Electrical connector (4) from re- 
ceptacle (3). 


(4) Aircraft EGT indicator electrical 
connector from receptacle (2) on engine el- 
ectrical disconnect bracket. 


(5) Electrical connector (1) from engine 
thermocouple receptacle on temperature . 
amplifier. 


c. Using multimeter, at receptacle (3) meas- | Resistance: 100,00 ohms 
minimum. 


ure resistance between each pin and aircraft 
ground. 


d. At receptacle (3), measure resistance 
| between each pin and every other pin. 


2-70AF Change 24 


Resistance: 100,00 ohms 
minimum. 


Replace defective flexible 
lead. 


Replace defective flexible 
lead. 


CONTINUED 


T.O. 1F—4C—2—8 
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CAUTION 


To prevent damage to electrical disconnects, resistance measure- 
ments must be made utilizing a slave connector, pins or probe 
of correct size. 


| e. Measure resistance between pins A and B | Resistance: 1 ohm maximum | Replace defective flexible 
| on receptacle (3) with pins A and B jumpered with no erratic meter deflec- lead. 

| on electrical connector (1). Gently wiggle tion or loss of continuity. 

| slave connector or pins while removing. Note 

| meter reading. 


CAUTION 


To prevent damage to electrical disconnects, resistance measure- 
ments must be made utilizing a slave connector, pins or probe 
of correct size. 


f. Measure resistance between pins C and D | Resistance: 1 ohm maximum | Replace defective flexible 
on receptacle (3) with pins A and B jumpered with no erratic meter deflec- lead. 
on receptacle (2). Gently wiggle slave connect4 tion or loss of continuity. 
or or pins while removing. Note meter read- 
ing. 


| g. At electrical connector (4), measure re- Resistance: 100,00 ohms min-] Replace defective rigid lead. 
sistance between each pin and aircraft ground. | imum. 


h. At electrical connector (4), measure re- Resistance: 50,000 ohms min-| Replace defective rigid lead. 
sistance between each pin and every other pin. | imum. 


CAUTION 


To prevent damage to electrical disconnects, resistance measure- 
ments must be made utilizing a slave connector, pins or probe 
of correct size. 


i. On electrical connector (4), jumper pin A Resistance: 1 ohm maximum | Replace defective rigid lead. 
| to pin B and pin C to pin D. Measure resis- with no erratic meter deflec- 
| tance at receptacle (5) between pins A and B tion or loss of continuity. 
| then pins C and D. Gently wiggle slave con- 
nector or pins while removing. Note meter 
| reading. 


. CAUTION. 


To prevent damage to electrical disconnects, resistance measure- 
ments must be made utilizing a slave connector, pins or probe 
of correct size. 


j. On electrical connector (4), jumper pin A | Resistance: 1 ohm maximum | Replace defective rigid lead. 
to pin B and pin C to pin D. Measure resis- with no erratic meter deflec- 
tance at receptacle (6) between pins A and B tion or loss of continuity. 
then pins C and D. Gently wiggle slave con- 
nector or pins while removing. Note meter 


| reading. 
k. On electrical connector (7), measure re- Resistance: 2500 ohms min- Replace thermocouple half 
| sistance between each pin and aircraft ground. | imum. ring. Refer to ТО 2.7-.779- 46. 


CONTINUED 
Change 24 2-ТОАС 
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1. On electrical connector (7), measure re- | Resistance: 2500 ohms min- Replace thermocouple half 
sistance between pins A and C then pins B and | imum. ring. Refer to TO 2J-J79-46. 
D. 

_CAUTION _ 
To prevent damage to electrical disconnects, resistance measure- 
ments must be made utilizing a slave connector, pins or probe of 
correct size. 
m. On electrical connector (7), measure re- Resistance: 1.76 to 2.16 ohms | Replace thermocouple half 
sistance between pins A and B then pins C and | with no erratic meter deflec- | ring. Refer to TO 2J-J79-46. 


D. Gently wiggle slave connector or pins while] tion or loss of continuity. 
removing. Note meter reading. 


n. Make sure initial check of the analyzer/ 
trimmer has been performed, and all heater 
probes are operating correctly. Refer to para 
2-80B and 2-80C. 


о. Position controls as follows: 
(1) On probe Controller Panel 
(a) T/C INPUT switch - CHECK CABLE 


(b) PROBE CONTROL knob - full 
counterclockwise. 


(c) FUNCTION SELECT switch - OFF 
(2) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b) TEMPERATURE switch - CAL 
600°C 


CAUTION 


Each type of thermocouple has a specially designed probe. Use 
only probes designed for thermocouples being tested. Use probes 
with identical part numbers to prevent incorrect readings. 


Exercise care when entering nozzle assembly to avoid damaging 
the flaps. 


p. Carefully place a heater probe BH3801A- 
40 over each of twelve engine thermocouples. 
As each probe is placed over thermocouple, 
connect its cable to junction box BH361-12. 
Probes must fit firmly and be positioned pro- 
perly on thermocouples. Recheck after all 
connections are made. See fig 2-27E, detail 
В. 


CONTINUED 
2-70AH Change 24 
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а. Connect heater cable BH405 to junction 
box and to HEATER CABLE receptacle on 
probe controller. 


NOTE 


A 15 minute warmup time is required to prevent incorrect read- 
ings during operation. 
r. On trim module, turn MASTER POWER POWER ON light comes on. 1. Make sure power cable is 
switch to on. Allow 15 minutes warmup time. connected to external elec- 
trical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective.. 


4. Return analyzer /trimmer 
for repair and/or calibration. 


NOTE 


If check is to be made during cold or windy weather, place a cover 
over exhaust nozzle. 


s. Position controls as follows: 
(1) On Probe Controller Panel 


(a) FUNCTION SELECT switch - HEAT 
ER PROBE 


(b) T/C INPUT switch - HEATER 
CABLE 


(2) On Trim Module Panel 


(a) TEMPERATURE switch - HEATER 
PROBE TEMP SET 


t. Turn PROBE CONTROL knob clockwise TEMP “С display reads 600'C.| Return analyzer/trimmer 
to obtain 600°C for repair and/or calibration. 
CONTINUED 
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CAUTION 


When replacing a defective heater probe, TEMPERATURE switch 
must be in HEATER PROBE TEMP SET position to remove power 
from probes. To prevent overheating of hot probes after probe 

is replaced, all probes must cool to near ambient temperature 
before applying power and reheating. 


NOTE 


While thermocouple heater probes are heating, PROBE POWER 
light is on steady. The probe control will overshoot test temp- 
erature and PROBE POWER light will go out until probe temp- 
erature drops and stabilizes at test temperature. When probe 
temperature stabilizes at test temperature, PROBE POWER 
light flashes. 


u. Position TEMPERATURE switch to OP- PROBE POWER light flashes 1. Make sure heater cable 
ERATE. Allow thermocouples to heat soak and ТЕМР display reads and heater probe connec- 
for 10 minutes at 600'C. 600°C. tions are tight. 


2. Return analyzer /trimmer 
for repair and/or calibra- 


tion. 

v. On electrical connector (7), measure Resistance: 500 ohms min- Replace thermocouple half 
resistance between each pin and aircraft imum. ring. Refer to TO 2J-J79- 
ground. 46. 

w. On electrical connector (7), measure re- Resistance: 500 ohms min- Replace thermocouple half 
sistance from pins A or B to pins C or D. imum. ring. Refer to TO 2J-J79- 
46. 

x. On electrical connector (8), measure re- Resistance: 500 ohms min- Replace thermocouple half 
sistance between each pin and aircraft imum. ring. Refer to TO 2J-J 79- 
ground. 46. 

y. On electrical connector (8), measure Resistance: 500 ohms min- Replace thermocouple half 
from pins A or B to pins C or D. imum. ring. Refer to TO 2J-J79- 

46. 


z. Position controls as follows: 
(1) On Probe Controller Panel 


(a) PROBE CONTROL knob - full 
counterclockwise 


(b) FUNCTION SELECT switch - OFF 
(2) On Trim Module Panel 


(a) TEMPERATURE switch - CAL 
600'C 


(b) MASTER POWER switch - off 


aa. Disconnect power cable from external 
electrical power source. 


CONTINUED 
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CAUTION 


To prevent damage to equipment, allow heater probes to cool 
prior to storage. 


ab. Remove heater probes and cable from 
engine and analyzer/trimmer. 


ac. Connect the following fingertight and 
lockwire: 


(1) Connector (7) to receptacle (5) using 
MS20995NC32. 


(2) Connectov (8) to veceptacle (6) using 
MS20995NC32. 


(3) Connector (4) to receptacle (3) using 
MS20995NC32. 


(4) Aircraft EGT indicator connector to 
receptacle (2) using MS20995NC20. 


(5) Connector (1) to temperature ampli- 
fier receptacle using MS20995NC20. 


ad. Install retaining clamps. 

ae. Start engine and check variable nozzle 
апа ЕСТ indicator. Refer to TO 1F-4C-2- 
8CL-1. 


af. Shut down engine. Refer to TO 1F-4C-2- 
8CL-1. 


ag. Close doors 82L and 83L ov 82R and 
83R. Connect rotary switch and actuator to 
doors 81L or R. 


ah. Record Jetcal accomplishment on air- 
craft form. 
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Figure 2-27F. BH112JB-40 Jetcal Analyzer/Trimmer - Thermocouple Resistance Check 
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2-80H BH112JB-40 Jetcal Analyzer/Trimmer - Exhaust 
Gas Temperature Indicator Check. 

A comparison of aircraft indicator reading and an- 
alyzer/trimmer termperature display reading is 
used to check the EGT indicating system for accur- 
acy. Any difference in the readings is the error of 
the EGT indicating system. See figure 2-27G. 


Tools and Equipment. 


Jetcal analyzer/trimmer, BH112JB-40 
Cable, adapter, instrument, BH10553 


Т.О. 1F—4C—2—8 


Cable, instrument, BH485 


Power source, external electrical, 115Vac 50 to 


400Hz, single phase 
Power source, aircraft, external electric al 


Materials. 
Lockwire, MS20995NC20 
Manpower Requirement. 


Two men required. 
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WARNING 


To prevent injury to personnel, make sure safety struts are in- 
stalled on door 81L and R actuators. Doors will close if elec- 
trical power is interrupted with hydraulic power applied. 


a. Make sure safety struts are installed on 
door 81L and R actuators. Disconnect actua- 
tor from door 81L or R and open door 82L if 
left engine is to be checked. 


b. Make sure initial check of analyzer/trim- 
mer has been performed. Refer to para 2- 
80B. 


c. Position controls as follows: 
(1) On Probe Controller Panel 


(a) FUNCTION SELECT switch - A/C 
IND CK 


(b) RESISTANCE & A/C INDICATOR 
CHECK switch - NULL BAL 


(c) A/C IND ADJ knob - full counter- 
clockwise 


(2) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b TEMPERATURE switch - OPER- 
ATE. | 


| d. At engine electrical disconnect, remove 
lockwire and disconnect aircraft EGT indica- 
tor connector. 


e. Connect one end of instrument cable adap- 
ter BH10553 to aircraft EGT indicator con- 
nector and connect other end to instrument 
cable BH485. 


f. On trim module panel, connect instrument 
cable BH485 to INSTRUMENT CABLE recep- 
tacle. 


CONTINUED 
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2-70AN 


T.O. 1F-4C-2-8 


NM Remedy for Abnormal 
Procedure Normal Indication Indication 


NOTE 


A 15 minute warmup time is required to prevent incorrect readings 
during operation. 


g. On trim module panel, position MASTER POWER ON light comes on. 1. Make sure power cable is 
POWER switch to on. Allow 15 minutes warm- connected to external electri- 
up time. cal power source. 


2. Check lamp. Replace 
if defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trimmer 
for repair and/or calibra- 


tion. 
h. Apply external electrical power to air- 
| craft. 
i. Adjust A/C IND ADJ knob to obtain test TEMP “С display reads 625. Return analyzer/trimmer 
temperature of 625'C. for repair and/or calibra- 
tion. 


NOTE 


To obtain an accurate EGT reading on cockpit indicator, it may 
be necessary to tap indicator lightly with fingers. 


je Record cockpit ЕСТ indicator reading and | Cockpit ЕСТ indicator reads 1. Replace EGT indicator. 


compare with reading on TEMP “С display. within +5°C of TEMP “С dis- 
play. 2. Troubleshoot EGT indi- 
cator circuit. Refer to TO 
1F-4C-2-11. 
k. Position controls as follows: 
(1) On Probe Controller Panel 
(a) FUNCTION SELECT switch-OFF 
(b) A/C IND ADJ knob - full counter- 
clockwise 
(2) On Trim Module Panel 
(a) TEMPERATURE switch - CAL 
600°C 
(b) MASTER POWER switch - off 
1. Remove external electrical power from 
aircraft and analyzer/trimmer. 
CONTINUED 


2-ТОАР Change 24 


Procedure 


m. Remove instrument cable and instrument 
cable adapter from engine and analyzev/ 
trimmer. 


n, Connect aircraft EGT indicator connec- 
tor at engine electrical disconnect bracket 
and lockwire. 


о. Record Jetcal accomplishment on air- 
craft forms. 


p. If Jetcal checkout is complete, connect 
actuator to door 81L and R and close door 
821. if required. 


T.O. 1F—4C—2—8 
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Normal Indication d dication 
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В Figure 2-27G. BH112JB-40 Jetcal Analyzer/Trimmer - Exhaust Gas Temperature Indicator Check 
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2-807. BH112JB-40 Jetcal Analyzer/Trimmer - 
Tachometer System Check. 

When performing the tachometer system check, the 
engine speed is accurately displayed on the analyzer/ 
trimmer in percent of RPM. At the same time, the 
cockpit mounted tachometer is also indicating engine 
| speed in percent of RPM and, the difference between 
the two indications is aircraft system error. If sys- 
tem error exceeds allowable limits, corrective main- 
tenance must be performed. Corrective maintenance 
if defined as replacement of aircraft tachometer or 
engine tach generator, also repair of aircraft or en- 
gine electrical wiring could be required. See figure 
2-27H. 


Т.ОЛЕ--4С-2-8 


Tools and Equipment. 


Jetcal analyzer/trimmer, BH112JB-40 

Adapter, RPM check, BH907 

Cable, instrument, BH485 

Power source, external electrical 115Vac, 50 to 
400Hz single phase 


Materials. 
Lockwire, MS20995NC20 
Manpower Requirement. 


Two men required. 


a Remedy for Abnormal 


WARNING 


To prevent injury to personnel, make sure safety struts are in- 
stalled on door 81L and R actuators. Doors will close if elec- 
trical power is interrupted with hydraulic power applied. 


CAUTION 


Aircraft throttle system must be correctly rigged before per- 


forming this check. 


а. Open doors 73L and 74L or door 74R if 
right engine is to be checked. 


b. Make sure initial check of the analyzer/ 
trimmer has been performed. Refer to para 
2-80B. 

c. Position switches as follows: 

(1) On Trim Module Panel 
(a) STD DAY switch - OFF 
(b) MASTER POWER switch - off 
(c) RPM switch - N2 


d. Remove lockwire and disconnect engine 
tachometer generator electrical connector. 


e. Connect RPM check adapter BH907 to 
tachometer generator receptacle and electri- 
cal connector. 


f. Connect remaining end of RPM check 
| adapter to instrument cable BH485. 


g. On trim module panel, connect remaining 
end of instrument cable to RPM INPUT IN- 
STRUMENT CABLE receptacle. 


CONTINUED 


Change 24 2-10А5 


T.O.1F—4C—2—8 


21 Remedy for Abnormal 
Procedure Normal Indication Indication 


NOTE 


А 15 minute warmup time is required to prevent incorrect read- 


ings during operation. 


h. On trim module panel, turn MASTER POWER ON light comes on an 
POWER switch to on. Allow 15 minutes warm-] % RPM display reads 0% RPM. 
up time. 


1. Analyzer/trimmer % 
RPM display reads 64 to 66 
percent RPM. 


i. Start engine and stabilize at IDLE. Refer 
to TO 1F-4C-2-8CL-1. 


NOTE 


1. Make sure power cable 
is connected to external elec- 
trical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trimmer 
for repair and/or calibra- 
tion. 


Perform engine speed ad- 
justment. Refer to para 4- 
137A. 


Engine speed can be adjusted to high or low side of tolerance 


band to bring cockpit indicator within limits. 


2. Front and rear cockpit 
tachometer indicators read 
64 to 66 percent and are with- 
in +0.5 percent of % RPM 
display on analyzer/trimmer. 


Example (acceptable condi- 
tion): 64.6 percent RPM 
read on front cockpit indica- 
tor minus 64.3 read on % 
RPM display is 0.3 percent 
RPM difference. 


CAUTION 
Avoid engine overspeed and overtemperature. 


j. Advance throttle to MIL and stabilize. 1. Analyzer/trimmer % 


RPM display reads within 
MIL RPM limits specified in 
fig 2 11. 


NOTE 


Perform engine speed ad 
justment. Refer to para 
4-137А. 


Engine speed can be adjusted to high or low side of tolerance 


band to bring cockpit indicator within limits. 


2-ТОАТ Change 24 


CONTINUED 


Т.О. 1F—4C—2—8 
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k. Shut down engine. Refer to TO 1F-4C- 
2-8CL-1. 


1. On trim module panel, position MASTER 
POWER switch off. 


m. Remove RPM check adapter from tacho- 
meter indicator connector. 


n. Connect tachometer indicator connector 
to tachometer generator receptacle and 
lockwire. 


o. Close doors 73L and 74L or 74R. 


p. Record Jetcal accomplishment on air- 
craft forms. 


Replace tachometer in- 
dicator. 


2. Front and rear cockpit 1. 
tachometer indicators read 
within MIL RPM limits speci- 
fied in fig 2-11 and are with- 
in +0.5 percent of % RPM 
display on analyzer/trimmer. 


2. Refer to TO 1F-4C-2-11. 


Fxample (acceptable condi- 
tion); 98.4 percent RPM read 
on rear cockpit indicator 
minus 98.2 read on % RPM 
display is 0.2 percent RPM 
difference. 


All lights and displays go 
out. 
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| Figure 2-27H. BH112JB-40 Jetcal Analyzer/Trimmer - Tachometer System Check 
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2-80K. BH112JB-40 Jetcal Analyzer/Trimmer-Fire 
Detector System Test. 
The fire detector system test checks the fire warning 
elements and related circuitry by simulating an en- 
gine compartment fire. As the Tempcal heater probe 
applies heat to the sensing element, resistance of the 
nsulating compound lowers. This allows current to 
Лом from the center conductor to the outer tube, 
which is grounded, and illuminates cockpit FIRE 
warning light. If a sensing element is dented, cut or 
bent but still within limits, a check of the system 
should be made by applying heat to the damaged area. 
This will ensure servicability of the fire warning 
element. See figure 2-27J. 


T.O. 1F—4C-2-8 


Tools and Equipment, 


Jetcal analyzer/trimmer, BH112JB-40 

Cable, heater, BH405 

Heater probe, Tempcal, BH1278 

Power source, aircraft external electrical 

Power source, external electrical 115Vac, 50 to 
400Hz, single phase 


Manpower Requirements. 


Two men required. 


КЕТ Remedy for Abnormal 


NOTE 


A check of the fire detector sensing element on door 92L ог В 
can be made by opening doors 83L ог R or 96L ог Е. 


а. Open door 83L ог Е. 

b. Make sure initial check of the analyzer/ 
trimmer has been performed. Refer to para 
2-80B. 

c. Position controls as follows: 

(1) On Probe Controller Panel 
(a) FUNCTION SELECT switch - OFF 


(b) PROBE CONTROL knob - full 
counterclockwise 


(c) T/C INPUT switch - HEATER 
CABLE 


(2) On Trim Module Panel 
(a) MASTER POWER switch - off 


(b) TEMPERATURE switch - HEATER 
PROBE TEMP SET 


(с) STD DAY switch - OFF 


d. Connect heater cable BH405 to Tempcal 
heater probe BH1278. 


e. Clamp Tempcal heater probe on applica- 
ble engine fire detector sensing element. 


f. Connect heater cable to HEATER CABLE 
receptacle on probe controller. 


NOTE 


A 15 minute warmup time is required to prevent incorrect readings 


during operation. 
| 


| CONTINUED 


hanea 94 2 -70AW 


T.O.1F—4C—2—8 


| TENA | Remedy for Abnormal 
Procedure Normal] Indication | Indication 


г. Position FUNCTION SELECT switch to POWER ON light comes on. 1. Make sure power cable is 
HEATER PROBE and MASTER POWER switch connected to external elec- 
to оп. Allow 15 minutes warmup time. | trical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer /trimmer 
for repair and/or calibration 


h. Apply external electrical power to air- 


craft. 
i. Press FIRE TEST switch on forward cock] FIRE warning light come оп. | 1. Make sure circuit break- 
pit main instrument panel. | ers are set. 
2. Check lamps. Replace if 
defective. 
3. Troubleshoot fire detec- 
tor system. Refer to TO 1F- 
4C-2-13. 
j. Turn PROBE CONTROL clockwise to TEMP 'C display reads 350°C] Return analyzer/trimmer for 
obtain 350°C. repair and/or calibration. 
NOTE 
While Tempcal heater probe is heating, PROBE POWER light is 
on steady. The probe control. will overshoot test temperature 
and PROBE POWER light will go out until probe temperature 
drops and stabilizes at test temperature. When probe tempera- 
ture stabilizes at test temperature, PROBE POWER light flashes. 
k. Position TEMPERATURE switch to PROBE POWER light flashes 1. Make sure heater cable 
OPERATE. and TEMP “С display reads апа Tempcal heater probe 


350°C. connections are tight. 


2. Replace defective Temp- | 
cal heater probe. | 


3. Return analyzer/trimmer | 
for repair and/or calibration} 


CAUTION 


To prevent damage to the fire detector system, do not allow 
Tempcal heater probe to exceed 650°C. 


When testing fire detector system on left engine, make sure left 

engine FIRE detector warning light in forward cockpit comes оп. 
When testing right engine, make sure right engine FIRE detector 
warning light comes on. 


1. Position TEMPERATURE switch to HEAT-| TEMP “С display reads 428°. | Return analyzer/trimmer 
ER PROBE TEMP SET and turn PROBE CON- for repair and/or calibration, 
TROL clockwise to obtain 428°C. 
CONTINUED 
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Procedure Normal Indication 


T.O. ПЕ-4С-2-8 


Remedy for Abnormal 
Indication 


1. Make sure Tempeal heat- 
er probe is properly attach- 
ed to sensing element and 
cable connections are tight. 


2. Replace defective Temp- 
cal heater probe. 


3. Perform engine fire de- 
tector sensing element loop 
test or electrical perform- 


| ance test. Refer to TO 1F- 


| m. Position TEMPERATURE switch to OP- The applicable FIRE warning 
| ERATE and observe forward cockpit FIRE light comes on and stays on 
| detector warning light. between 387° and 428°. 
n. Turn PROBE CONTROL full counter- The applicable FIRE warning 
clockwise and observe forward cockpit FIRE light goes out before TEMP 
detector warning light. °C display reads 387%. 


о. Position TEMPERATURE switch to САГ | АП lights and displays go out. 
| 600°C, FUNCTION SELECT switch to OFF 
and MASTER POWER switch to off. 


p. Remove external electrical power from 
aircraft and analyzer/trimmer. 


WARNING 


To prevent injury to personnel and damage to equipment 
Tempcal heater probe to cool before storage. 


4. Remove Tempcal heater probe from fire 
detector sensing element. Disconnect power 
cable and heater cable from analyzer/ trim- 
mer. 


r. Close door 83L or R. 


4C-2-13. 


Perform engine fire detector 
sensing element loop test or 
electrical performance test. 
Refer to TO 1F-4C-2 -13. 


‚ allow 
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Figure 2-27J. BH112JB-40 Jetcal Analyzer/Trimmer - Fire Detector System Test 
| (Sheet 1 of 2) 
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2-80L. BH112JB-40 Jetcal Analyzer/Trimmer - Aft 
Fuselage Overheat Detector System Test. 

The aft fuselage overheat detector system test checks 
the overheat sensing element and related circuitry 

by simulating an aft fuselage overheat condition. As 
the Tempcal heater probe applies heat to the sensing 
element, resistance of the insulating compound low- 
ers. This allows current to flow from the center con- 
ductor to the metal outer tube, which is grounded, 
and illuminates the cockpit aft fuselage overheat 
warning lights (See section B-B, figure 2-27K). If 
the sensing element is dented, cut or bent but still 
within limits, a check of the overheat system should 
be made by applying heat to the damaged area. This 
will ensure serviceability of the overheat sensing 
element. See figure 2-27K. 


Procedure 


а. Make sure initial check of analyzer/trim- 
mer has been performed. Refer to para 2-80B 


b. Position controls as follows: 
(1) On Probe Controller panel 
(a) FUNCTION SELECT switch - OFF 


(b) T/C INPUT switch - HEATER CA- 
BLE 


(c) PROBE CONTROL knob - full 
counterclockwise. 


(2) On Trim Module Panel 
(a) STD DAY switch - OFF 


(b) TEMPERATURE switch - HEATER 
PROBE TEMP SET 


(c) MASTER POWER switch - off 


Normal Indication 


Tools and Equipment. 


Jetcal analyzer/trimmer, BH112JB-40 

Cable, heater, BH405 

Heater probe, Tempcal, BH1278 

Power source, aircraft external electrical 

Power source, external electrical 115Vac, 
50 to 400 Hz, single phase 


Materials. 


Lockwire, MS20995NC20 


Manpower Requirements. 


Two men required. 


Remedy for Abnormal 
Indication 


NOTE 


Exhaust nozzle flaps must be closed to provide access to aft 
fuselage overheat sensing element. 


At least three safety clips must be opened and sensing element 
released from clips before heater probe can be attached. 


c. Remove lockwire and unfasten three оуег- 
heat sensing element safety clips. See detail 
A. 


d. Connect heater cable BH405 to Tempcal 
heater probe BH1278. 


2-70BB Change 24 


CONTINUED 


e. Clamp Tempcal heater probe to aft 
fuselage overheat sensing element. 


f. Connect heater cable to HEATER CABLE 
receptacle on probe controller panel. 


NOTE 


T.O. 1 F-4C-2-8 


Remedy for Abnormal 
Indication 


A 15 minute warmup time is required to prevent incorrect reading 


during operation. 


g. On trim module, turn MASTER POWER POWER ON light comes on. 


switch to on. Allow 15 minutes warmup time. 


h. Apply external electrical power to air- 
craft. 


i. Press FIRE TEST switch on forward OVERHT lights come on. 


cockpit main instrument panel. 


]. On probe controller panel, position 
FUNCTION SELECT switch to HEATER 
PROBE. 


k. Turn PROBE CONTROL clóckwise to 
obtain 500°C. 


TEMP “С display reads 500'C 


NOTE 


1. Make sure power cable 
is connected to external 
electrical power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/trimmer 
for repair and/or calibra- 
tion. 


1. Make sure circuit break- 
ers are set. 


2. Check lamps. Replace if 
defective. 


3. Troubleshoot aft fuselage 
overheat detector system. 
Refer to TO 1Е-4С-2-13. 


Return analyzer /trimmer 
for repair and/or calibration 


While Tempcal heater probe is heating, PROBE POWER light 
is on steady. The probe control will overshoot the test temp- 
erature and PROBE POWER light will go out until probe temp- 
erature drops and stabilizes at the test temperature. When 
probe temperature stabilizes attest temperature, PROBE 


POWER light flashes. 


1. Position TEMPERATURE switch to 
OPERATE. 


PROBE POWER light flashes 
and TEMP “С display reads 
500°C. 


1. Make sure heater cable 
and Tempcal heater probe 
connections are tight. 


2. Replace defective Temp- 
cal heater probe. 


3. Return analyzer Ле тег 
for repair and/or calibra- 


tion. 
in CONTINUED 
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TEMP “С display reads 595°C. 


m. Position TEMPERATURE switch to 
HEATER PROBE TEMP SET and turn PROBE 
CONTROL clockwise to obtain 595°C. 


CAUTION 


Remedy for Abnormal 
Indication 


Return analyzer /trimmer 
for repair and/or calibra- 
tion. 


To prevent damage to the aft fuselage overheat detector system, 
do not allow Tempcal heater probe to exceed 650°C. 


When testing aft fuselage overheat detector system on the left 
side, make sure left OVERHT warning light in forward cockpit 
comes on. When testing right side, make sure OVERHT warn- 


light comes on. 


n. Position TEMPERATURE switch to 
OPERATE and observe OVERHT warning 
light in forward cockpit. 


o. Turn PROBE CONTROL full counterclock- 
wise and observe forward cockpit OVERHT 
detector warning light. 


p. Position TEMPERATURE switch to CAL 
600°C, FUNCTION SELECT switch to OFF 
and MASTER POWER switch to off. 


4. Remove external electrical power from 
aircraft and analyzer /trimmer. 


The applicable OVERHT 
warning light comes on and 
stays on between 536° and 
595°C read on TEMP “С dis- 


play. 


The applicable OVERHT light 
goes out before TEMP °С 
display reads 536 C. 


All lights and displays go out. 


WARNING 


1. Make sure Tempcal 
heater probe is properly 
attached to sensing element 
and cable connections are 
tight. 


2. Replace defective Temp- 
cal heater probe. 


3. Perform aft fuselage 
overheat sensing element 
loop test or electrical per- 
formance test. Refer to 
TO 1Е-4С-2-13. 


Perform aft fuselage over- 
heat sensing element loop 
test or electrical perform- 
ance test. Refer to TO 1F- 
4C-2-13. 


To prevent injury to personnel and damage to equipment, allow 
Tempcal heater probe to cool before storage. 


r. Remove Tempcal heater probe from 
sensing element. Disconnect power cable and 
heater from analyzer /trimmer. 


s. Secure overheat sensing element clips 
and lockwire. See detail С. 


T thru 2-81C. Deleted. 
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Change 24 2-ТОВЕ 
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Рони Жы mA E E HEATER 


eee MA : ЕН Г -. : E we ци: ща PR 0 B E 
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| Figure 2-27К. BH112JB-40 Jetcal Analyzer/Trimmer - АН Fuselage Overheat Detector System Test 
(Sheet 2 of 2) 


2-ТОВЕ Change 24 


T.O. 1Е-4С-2-8 
“АП data on page 2-71, including figure 2-28 deleted." 


2-82. TROUBLESHOOTING. 


2-83. Troubleshooting information is provided to isolate 
malfunctions to a line replaceable unit and/or aircraft 
wiring, cabling or plumbing. This data consists of 
symptom index, schematics and troubleshooting 
procedures. A symptom index of operational malfunctions 
is included in this section and is repeated in the master 


troubleshooting manual T.O.1F-4C-2-34. The index is 
arranged in alphabetical order to direct the user to specific 
troubleshooting procedures. Symptoms caused by complex 
interaction between two or more systems are covered in 
Т.ОЛЕ-4С-2-34. Troubleshooting is based on the 
supposition that the observed symptom is caused by a 
single malfunction. 


Table 2-3. Symptom Index 


Indication Of Trouble 


AFTERBURNER 


No afterburner light.................................. 
Slow afterburner ЦећЕ................................ 
Slow afterburner termination.......................... 
Afterburner surge .................................... 


ANTI-ICING 


No anti-icing іпйсайоп............................... 


CIRCUIT BREAKER POPS 


R Main Ignition (5СВЗ04)............................. 
L Afterburner Ignition (5СВЗ05)....................... 
R Afterburner Ignition (5СВЗ06)....................... 
L Main Ignition (5СВЗ07)............................. 
Лет. Unit: #1 (БСВӘ11), 222522222525: Re RR 
elon Umt е (OC ВӘ рст ык eset hare win 
Len Unit #2 (CB919) «x veia RP peat on shaman 
Klen Unit СВО) а u. u pel u ено 


Troubleshooting 
Procedure (Refer to) 


ee РЕ и ИЕ Paragraph 2-84 
ЕЕЕ ЧЕ Paragraph 2-93 
Pe Tee РТК ОЛУ СТ Paragraph 2-85 
—— maaa s pa SPS Paragraph 2-94 


ом ‚ Paragraph 2-86 


пие кантати ' Section Ш 
ІНЕ и РЕН | Section III 
ИРА а tyes кыы | Section III 
WORK TuS | Section Ш 
eee ern и Section III 
"TT Section III 
TIPICA Section III 
ЕКА ee i masa ca ЕТИ Section III 


Anti-ice (39CB301) ........................................................ | Section X 
COMPRESSOR | 
Compressor stall | 


Rough or vibrating епріпе............................. 


e * © © э » © * © е ъз ө • е 4% • е «е 


Paragraph 2-88 


Refer to T.O.1F-4C-2-8CL-2 before troubleshooting this symptom............. | Paragraph 2-87 
| 


Engine surge and loss of thrust........................ 


FUEL 


IGNITION 


| Afterburner ignition system fails to operate or operates at incorrect rate ...... 


VARIABLE EXHAUST NOZZLE 


INOZZIC еа Пе лата ЫЛ bees аа 
Nozzle position out of limits........................... 
Nozzle fails open or сјовед............................. 


(2-71 blank)/2-72 Change 19 
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s. 9 о 2.00 э э c ө ө ө ә ө 9 э ° - ө 
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• e 9. 9 9 © © 9 ө © 9 © © © $9 o 6 • э э е 


Main ignition system fails to operate or operates at incorrect rate............. Paragraph 2-50 


= э 9 © © % © е © © © ө © ос 


T.O.1F-4C-2-9 


Paragraph 2-90 
Paragraph 2-89 

Replace main fuel control 
Paragraph 2-109 
Paragraph 2-91 

Replace pressurizing and 
drain valve 


Paragraph 2-51 


Paragraph 2-97 
Paragraph 2-97 
Paragraph 2-99 
CONTINUED 


Table 2-3. Symptom Index 


Indication Of Trouble 


VARIABLE EXHAUST NOZZLE (Cont.) 


EGF herir A BONNY нев Babe wx e De eS 
Fluctuating, high or low EGT............................................... 


LUBRICATION 


ја дао реке 25 пале ushi yQ Orne wie ao des EEA 
[OW Oil DEOSSQEG. s sor ОЛКЕ ЛЛ | EA EE 
Hich oil consumption орана ан аи 
Oil leakage in tailpipe or strut 5 or strut 6.................................. 
More than 14 pints of oil required to service епріпе.......................... 
Oil system venting overboard........................... cut inane алқ аа E 
о Сјена ВИ ага ето „= Фани 
Engine oil pressure remains constant at all power settings. ................... 


Oil pressure fluctuates...................................................... 


Unexplained CSD failures оо u. мл овалан ои Go CE Ears eme ни 


Oil pressure exceeds +5, —10 psi of placard value in cockpit indicator 


T.O. 1Е-4С-2—8 


Troubleshooting 
Procedure (Refer to) 


Paragraph 2-96 

Clean thermocouple 
connectors, refer to section 
VII. 


Paragraph 2-105 

Paragraph 2-101 

Paragraph 2-10O 

Paragraph 2-103 

Paragraph 2-105 

Paragraph 2-104 

Paragraph 2-105 

Check for faulty oil pressure 
transmitter. Replace 
transmitter. 

Check filters for 
contamination. Inspect and 
clean as necessary. 

Check for crack of overfill 
boss or tube by making an oil 
tank capacity check as follows 
with engine installed in 
aircraft: 

1. Drain oil from tank at 
drain fitting or disconnect 
line to oil servicing bracket. 
This leaves 0.9 gallon of oil 
trapped in oil tank hydraulic 
compartment. 

2. Service oil tank in normal 
manner and note quantity of 
oil supplied when oil starts to 
flow from overfil1 drain line. 
3. Normal oil service should 
be 4.4 +0.2 gallons. If overfill 
tube is cracked internally, 
service will only be 
approximately 2.1 gallons. If 
this condition exists, reject 
tank. 

Install differential pressure 
gage to oil pressure tap and 
to sump pressure line. Run 
engine and compare reading 
of differential pressure gage 
to reading of cockpit gage. If 
pressure exceeds +5, —10 psi 
replace cockpit gage or 
transmitter. 


CONTINUED 


T.O. 1F-4C-2-8 


Table 2-3. Symptom Index 


Indication Of Trouble 


LUBRICATION (Cont.) 
NOTE 


Troubleshooting 
Procedure (Refer to) 


Accumulation of oil in tailpipe can result from extended periods of 
operation at IDLE. If this occurs, operate engine at higher power 


setting prior to shutdown, then recheck. 


Oil puddles in tailpipe, or gearbox Јеакаре................................... 


RPM 


IDLE: RPM ОН О Пи а сад ње yuyos lu ob ннн Rad Goa Sm elds Ha SRS SS 
MIL RPM out Of тона оа о ER RM Re ER CE ы а она eee а 


STARTING 


No engine rotation - pneumatic start ....................................... 
No engine rotation - cartridge 5їагї......................................... 
INO-CN OIE Heb. 2 cues uu одаи аа Зоо odi ed kusa wu lor ae КОРС ОТЕ 
HOG Start e ЕВИ АНИ ИО Е 


THROTTLE 


Excessive system friction................................................... 
Throttle lever will only move in one direction with torque booster pressurized. . 


Starting speed reached – no start - по fuel flow. ............................. 
Starting speed reached – no start — low fuel flow.............................. 
Force required to disengage aft cockpit throttle lever load limiter is out of 

TOV OV ANG ИЛИ мынан apakusaq ил а ek hace а eae Oe aes 


Forward cockpit throttle levers not aligned at positions other than IDLE....... 


Nibbling or continuous afterburner operation with throttle lever in MIL. ...... 
Forward cockpit throttle lever shift breakout force is out of limits. ............ 


Idle: ав ао a ratto de || 


High starting fuel flow. .................................................... 
No positive fuel shutoff when throttle lever is chopped to OFF................. 


2-74 


This indicates leakage of lube 
and hydraulic static relief 
valve. Replace parts as 
required. 


Refer to paragraph 2-114 
Paragraph 2-106 
Paragraph 2-95 


Paragraph 2-110 
Paragraph 2-111 
Paragraph 2-92 

Paragraph 2-108 


Paragraph 2-115 

Inspect for loose clockwise or 
counterclockwise valve stop 
screw on torque booster. 
Replace torque booster. 
Paragraph 2-116 

Paragraph 2-117 


If force required was below 
minimum allowable, remove 
aft cockpit throttle quadrant 
and shim load limiter spring 
or install a new spring. If 
force required was above 
maximum allowable, remove 
aft cockpit throttle quadrant 
and inspect the plunger and 
bellcrank for nicks or burrs. 
Install new plunger and/or 
bellcrank. 
Perform a rigging check. 
Refer to section IV. After 
right system is correctly 
rigged, align left throttle 
lever with right. 
Paragraph 2-118 
Adjust shift breakout force. 
Refer to section IV 
Paragraph 2-119 
Replace main fuel control. 
Paragraph 2-120 
CONTINUED 


Table 2-3. Symptom Index 


Indication Of Trouble 


THROTTLE (Cont.) 
Fluctuating fuel flow and/or RPM........................................... 


Excessive force required to move forward cockpit throttle lever when a side load 
18-зррПейц soe Cp tere eR | | о MD, OS Vida bacis а 


Excessive force required to move throttle lever with engine operating or torque 
booster pressurized. System friction is within limits. Force required to move 
throttle lever with system connected to the engine and torque booster 
pressurized should not exceed system friction by more than 2 pounds. ....... id 


Excessive engine control box wear........................................... 
Engine starts but flames out soon аЙҢег...................................... 
Engine manifold shutoff valve operates slowly and/or only opens partially...... 


T.O. 1F-4C-2-—8 


Troubleshooting 
Procedure (Refer to) 


Perform an engine control 
box wear check, refer to 
section IV. Remove and 
replace control box. If 
fluctuation still exists, check 
for motoring torque booster. 
Replace torque booster. 


Remove and disassemble the 
throttle quadrant. Inspect 
power lever bushings and 

shaft for evidence of galling. 
Replace lower lever and shaft. 


1. With airframe power plant 
control system disconnected 
from main fuel control and 
torque booster pressurized, 
utilize adapter 1C2754-3G to 
check amount of torque 
required to rotate torque 
booster input shaft. If torque 
exceeds 5 inch-pounds, check 
engine control system 
friction. Refer to section IV. 
2. Torque required to rotate 
unpressurized torque booster 
should not exceed 40 inch 
-pounds. 

3. If torque required to rotate 
torque booster input shaft is 
within limits, check amount 
of torque required to rotate 
engine control box universal 
joints. If torque required 
exceeds 9 inch-pounds, 
replace control box. 

Replace engine control box. 
Paragraph 2-116 

1. Apply 28 Vdc directly to 
valve pin A to open, pin B to 
close. Replace valve if it does 
not operate satisfactorily. 

2. Check for high resistance 
across following switches: 

(a) Boost pump check - 
normal contacts. 

(b) Throttle cutoff – 
normally closed contacts. 

(c) Engine master - 
applicable ON contacts. 
Replace defective switch. | 

CONTINUED 
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Table 2-3. Symptom Index 


Indication Of Trouble 


THROTTLE (Cont.) 
Minimum fuel flow drops below 225 pph during rapid десе!.................... 


Engine control box universal joints stiff...................................... 


Engine stalls or flames out during deceleration............................... 
VARIABLE VANE 


Vanes do not follow schedule or are otherwise unstable....................... 
V max low with slow acceleration........................................... 


2-84. DELAYED OR NO AFTERBURNER LIGHT. 


e Om 


р. о 


е. Is torch igniter including fuel and air orifices free of carbon, and basket in good condition? ......... 
f. Change AB pressurizing уа!уе............................................ 
г. Replace spraybars if possible. ............................................ 
h. Clean and/or replace parts as necessary. ................................. 
i. Is AB ignition switch operating properly (pressure check or jumper switch)?....................... 
J. Replace AB ignition switche zu: cl scoopy eM CE eat ы eee 
k. Is torch igniter plug firing and is firing rate as specified? ................... 


1. Is there electrical power to ignition unit? ................................. 


2-16 


Is torch igniter lighting properly when AB is selected?..................... 


Is torch igniter plug immersion depth correct? ............................ 


. 9 9 ө ө © © ө ө ө © ө 9 © с ө ө 9 о 9 ө ы 


Are spraybars bulged or бгокеп2......................................... 


Adjust immersion depth to proper value. .......................................................41 


€ . • е э е © © © © © е е 9 4 * э ө ө 6». э 
• • ө э © a © © ө э *9 эз 9*9 о с с $ ө е в ө е 


Troubleshooting 
Procedure (Refer to) 


1. Observe position of cam 
notch through rig pin port of 
main fuel control or vernier 
reference marks. 

2. Perform snap decel to 
IDLE and observe position of 
cam notch through rig pin 
port of main fuel control. 

(a) If cam notch vernier 
position varies, perform a 
control box wear check and 
system rigging check. 

(b) Perform a power plant 
control system rigging check. 
Refer to section IV. 

(c) If minimum fuel flow 
drops below value given and 
control] box wear check is 
within limits, fuel flow 
transmitter or indicator may 
be at fault. Check indicating 
system. 

(d) Do not reject a main 
fuel control for low fuel flow 
readings until above checks 
have been performed. 
Perform engine control box 
universal joint friction check, 
refer to paragraph 2-58. 
Paragraph 2-121 


Paragraph 2-112 
T.O.1F-4C-2-9 


ab. 


ac. 


Т.О. 1F-4€C—2-S8 


. Check power source output. circuit breakers and leads. .......................................... 


. Slave in AB ignition unit. Is firing rate correct? 5,2, амь нь аа танін eR EXER a 


Replace igniter plug. Is firing rate соггесї?......................................... о ее а 


Disconnect overboard drain line at downstream fitting of drain manifold and attach a 2 to 3 foot length 
OF hose WasÑjlow present о ооо а ыҚ ыкы ҰНАДЫ SS ee 


. Install a 0 to 1000 psi pressure gage in AB on off signal line from main fuel contro! to AB pump. 15 
signal pressure present when МЕС is іп AB range? ..................................... : 


Replace AB а опсео nibo uas o partus d Ра Sate ке eU о. МЕР = A qaa hu a ШЫҢ 
Check electrical harness and leads for continuity and shorts. ..................................... 
Returnseng ine оет се kuru а те О ТГ Г Л О un Г ЛУ Т e о нео 
Flow should normally be a spurt. Was fuel flow steady? .......................................... 


Check fuel filter union in signal port of torch igniter on off valve. Is filter clean and properly positioned? 


„„кераселтшашт fuel со года 24e toi Todi ee пар фреон о a eh Sean eli - = о 


Replaces AB fuel рий obec eae ime el cinta bam „и = Жал SOAR ChE RE ROSS a ве 
Replace AB (uel pump vent Valve. ¿uswa бакыты te ee Say he ne ме АЙЫМ ыл a d 


Disconnect torch ignition on off valve output line and connect a long length of clean slave hose to valve 
to carry outlet fuel to a container. Start engine and advance throttle into afterburner. Fuel flow from 
valve should be approximately 2 gallons per hour. Is fuel flow correct? ............................ 


Clean, replace. or reposition union properly. ................................................... 


Inspect torch igniter check valve for cleanliness and proper operation. Also check line connections for 
leaks, Correct аз DecessarV ison u ysi. оо нача 


Replace torch igniter on-off опне | orks Rhee “= ||| 


‚ ENGINE SLOW COMING OUT OF AFTERBURNER. 


Is aircraft to engine throttle system rigged correctly. free from looseness, and worn parts? ......... 
Rerig and/or replace worn parts as necessary. . о ERR Ere из а RUBER RR t e СЕ 


Connect a 2 to 3 foot length of hose to downstream connector of drain manifold. Observe overboard 
drainage hose on termination of AB. Is AB pump vent valve draining properly when coming off AB? 


Replace за pump Went ХЕ yer, y отет ТОТ ЛЛУ Г bk pud ete eie n e S eo 
Inspect filter union in torch ignitor on-off valve. Is it clean and positioned properly? ............... 
Clean-and/or reposition UNION: uou do are rrr py RE dee OP DAU Rios bt tan p Sot об one e a но 


Install 0 to 1000 psi gage in on-off signal line from main fuel control to AB fuel pump. Is signal present 
when throttle is retarded out of AB range? а и vice ck ДЕГЕ ТІРЕ ЗЕР тиек EP Pod. 


NOTE 


There should be no AB fuel pump discharge pressure when throttle is 
retarded below MIN AB range. 


If AB fuel pump discharge pressure is present with no MFC on-off signal. replace AB fuel pump. .. 


Tteplaescmiarm duel осетно ит тле | a акыру ын OE weed 


2-86. ANTI-ICING LIGHT DOES NOT ILLUMINATE ON ACTUATING ANTI-ICING SWITCH. 


Did exhaust gas temperature rise without cockpit light illuminating? ............................. 


Check for 115 Vac, 400 Hz at pin A of airframe electrical connector 52P636R or 52P632L. Is voltage 
Die сјаје іы сақы И e M uS Ra тала n EL lcd a АА ВЕ pa AR Dee See 


Are signal and reference pressure lines correctly assembled between valve and indicating light? .... 


Change 21 
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‘Troubleshoot. power supply system... yrs окови нога UR о rS EAR ER de ек РЕ SEA еден 
Replace antigens valve; калын ы to Ede v Sore ota RV aq a9 PIN Lais C 
Correct assembly of pressure lines and repeat checkout. ......................................... 


Check circuit between switch and light for continuity. Does circuit check satisfactory? ............. 


> Rework as necessary to correct circuitry. ооо rb Soie bn eee pred aant ce ROO etes ae rod 


Replace light bulb and repeat checkout. If light does not come on, replace switch................... 


2-87. ENGINE STALLS OR HANGS UP DURING ACCELERATION. 


Does engine have compressor or turbine FOD? .................. лына ОГ ЛГУ Т Т ЛК CE 
Is main fuel control specific gravity adjustment set at specific gravity of fuel being used? ........... 
Rework or replace parts as necessary. ........................................................... 
Set- speciile gravity at Proper Уа ево ране нова еке Ән ЕРЕ ate Re Me E дере? 
Inspect bleed air ducting and both check valves for leakage. Is leakage present? ................... 
Are variable vanes tracking properly and is running null within limits? .......................... 


Correct а ишеноте: uya ни ере и а клен = ое 


h. Rerig variable vanes or replace CIT sensor as required. .......................................... 


Is exhaust nozzle rigged correctly and nozzle feedback system operating freely? .................... 
Rerig nozzle. Replace parts and/or lubricate feedback system as песеѕѕагу. ........................ 
Slave in good temperature amplifier. Does amplifier correct problem? ............................. 


Replace temperature албет. zu oes re er os ed пр да ан DURS Debet edhe oda 


. Does nozzle area control output shaft and nozzle pump arm operate smoothly? .................... 


. Isolate sticky or binding nozzle area control or nozzle pump and replace as required................ 


Replace main fuel Control es ен ел пон те = > о = пе freies 


2-88. ROUGH OR VIBRATING ENGINE. 


m 


c 43 


ыы. 


2-78 


Does compressor or turbine show evidence of КОПр?.............................................. 
ATE SPO ING MOUNTS SECURE”. поравно рани ни ои Ы ER a eade Se wapa оао beu Re 
Refer to-secHon XII. Nits кора предана ЧЕР оо лик de hee ee 
Replace or retorque as necessary. .............................................................. 
Are hydraulic pump clamps and adapters secure? ............................................... 
Replace defective component. ................................................... PERETE а 
Do variable vanes follow schedule? .................. га Min Вели жанбаса eaten Ruth ama О ОУ лае На 
Pug Variable Vanes: и ет" ЕД знак ри "> 
Perform SOAP check on engine and CSD oil. Is check satisfactory? ............................... 
Return engine to next higher maintenance Јеуе]................................................. 
Return for test stand vibration check of engine. ................................................. 


T.O. ЈЕ-4С-2-8 


2-89. EGT LOW AT MILITARY POWER SETTING. 


a. Operate engine at MIL and proceed into AB. Is stabilized EGT in AB higher than MIL EGT?... 


b. Check cockpit EGT instrument accuracy. Refer to prargraphs 2-76 or 2-80H. Does cockpit 


кі» 


C. 


instrument read within prescribed Пта1Юв62..................................... 
Inspect aircraft to engine throttle system. Is system rigged properly and within wear limits? ....... 
Replace cockpit ЕСТ instrument. ................................................4............. 


Perform a complete Jetcal analysis of thermocouple system to include indicating and engine control 
circuits. Refer to paragraph 2-73 or 2-80A. Is system within 1тїїЇ5?.................... 


Replace worn parts and/or rerig as necessary. .................................................. 


Check nozzle area control throttle loop rigging. Is system secure and properly rigged? .............. 


, Replace faulty partis) ке | ЕН ЕКЕ КОН ЕЕ ЫР а Зем es 


Adjust EGT at amplifier. Refer to paragraph 4-135. Does this correct problem? .......... 
Rerns throttle SVSteln. vase уым ЫМ ен к ен ahem aie ust ele a ри брак be eas 


k. Check exhaust nozzle feedback and actuator rigging. Are systems rigged properly? ................. 


— 


Replace temperature amplifier, „злее тириини д жены кажыр КФ EE EEN КЫ ЫЫЫ 


; Return engine to Бесе ОКОЛО ГК ен и та ылы s kupus - 


. Rerig feedback or actuators to proper settings. ..........................................2....... 


Replace nozzle area Control). uuu тек Қата = = Rao tee дава 


2-90. EGT HIGH AT MILITARY POWER SETTING. 


Perform a complete Jetcal analysis of thermocouple system to include indicating and engine control 
circuits. Refer to paragraph 2-73 ог 2-80A. Is indicating system reading соггесі?.......... 


Replace faulty parts as necessary... we es own анадола Eds ttp QE La PR MESA __ Seed gus 
Did overtemperature exceed serviceable limits? ....................................... .......... 
During Jetcal check did engine control circuits read within limits? .................... mr 
Return engine to Intermediate Maintenance for corrective action. ................................ 
Replace faulty parts-as NECESSARY ие y > ____- Pace ed 
Adjust EGT at temperature amplifier. Refer to paragraph 4-135. Does this correct problem ? 

Slave in known good temperature amplifier. Is problem corrected? ................................ 
Return engine tO као рани ни > | dol d e d uk оа uwa aá 
Replace nozzle area control: |. 


Replace temperature amplien ic iresi = ==  .________—___- 


2-91. ENGINE SLOW ACCELERATING IDLE TO MILITARY POWER. 


e 


Does compressor or turbine have FOD? сою оо оО ее 
Is specific gravity adjustment on main fuel control set at specific gravity of fuel being used? ........ 
Rework or replace parts as Necessary. сразу ваља рма им и Rat NEN at REESE RC Ed dicis 
Set fuel control specific gravity at proper value. ............................................. .... 
CDP line to main fuel control may be leaking at either end. Are fittings loose? .................... 


Engine air may be leaking excessively. Inspect bleed air ducting and both check valves for leakage. Is 
leakage present ^ u пода dos dete tate = SRS S бо Vr Ed pias DE AREER ba писале од 


Torque fittings or replace washers as necessary. ................................................. 
Change 24 
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. Are variable vanes tracking properly and is running null within limits? .......................... 


Correct malfunctióHB.- ооо cedi ра 
Rerig variable vanes or replace CIT sensor as required. .......................................... 
Is exhaust nozzle rigged properly and is feedback system operating freely? ........................ 


Rerig nozzle. Replace parts and/or lubricate feedback system as песеѕѕагу. ........................ 


. If slow acceleration is between 85 percent and MIL, be suspicious of temperature amplifier and control 


alternator. Does slave temperature amplifier correct ргоМет?.................................... 


. Are high and low pressure main fuel filters contaminated? ....................................... 


Replace temperature amplifier. uias qu Ie DEP а аео ио как acides 


D; «Replace main fuel СОН «ax y ul оп pa kae Sa II suo NES 


q. Clean or replace filter elements................ ner 


2-92. STARTING SPEED REACHED, BUT NO START - FUEL FLOW NORMAL. 


о Юю 


Are both spark plugs іпорегайхе?........................................ ТИК ККЕ 


On inoperative system check for operation of ignition unit. Does unit hum? ....................... 


с. Energize opposite engine ignition system. Does opposite system operate? .......................... 


e 


mom or 


pute 


C. 


Measure 28 Vdc at input. Is voltage correct? .................................................... . 


WARNING 


To prevent personnel injury, do not touch plug while energizing ignition 
unit. 


Remove spark plug from combustor, reconnect lead and ground on engine. Energize engine ignition, 
check plug for firing: Does plug re? 2... s.s тек Лак а d Deo e Donar BORRAR A 


Troubleshoot essential 28 Vdc bus and associated circuit. ......................................... 
Troubleshoot left or right ignition 28 Vdc bus and associated сігсііі............................... 
Troubleshoot aircrait/ engine wiring. о орать 
Replace 1emition ОС xo xis d eU Ear о = Ы ка eh == was 


Replace spark plug. Does new plug correct ргоМет?............................................. 


k. Remove igniter fuel nozzle and inspect nozzle and combustion liner dome for carbon buildup. Is carbon 


кеті 


m 
n. 
O. 


présent, vua ни пе он о о и | РА eae диван 


Kkeplace CAG ИВЕ оса И у и N 


Һебитпгепотпело:вӨттісе аара О О __ | "—_ Г Г Г 


Replace fue] nozzle. .............................. Аз а азайады Ee Барына ыы 


Clean combustion liner and/or replace fuel nozzle. ............................................. 


2-93. AFTERBURNER IGNITER PLUG FAILS TO SPARK OR HAS WEAK SPARK AND/OR 
INCORRECT OR ERRATIC SPARK RATE WHEN SYSTEM IS ENERGIZED. 


Disconnect plug of afterburner ignition switch. Jumper pins C and A of plug. Energize system. Does 
system ореха Иво ес уты и о „(= - ~ 


Measure 1157, 400 Hz at pin F of engine disconnect plug 52P636R ог 52P632L. Is voltage correct? .. 
Replace afterburner ignition switch. ..................................................... ..... 
Troubleshoot aircraft electrical system. ..................................................... ..... 


Measure 115V, 400 Hz at pin B of plug to ignition unit. Is voltage correct? ........................ 


Т.О. 1Е-4С-2-8 


МО | YES 


Г. Check ога о Б и зур ГҮ ЛГ “| ______-  - УГ” 


g. Disconnect igniter plug lead from ignition unit and igniter plug. Measure continuity and resistance to 
ground of both flexible and rigid igniter plug leads. When measuring continuity of flexible lead, flex lead 
to reveal possible intermittent open. Do not flex rigid lead. Resistance to ground should be infinity. Are 
CHECKS SALISIACLOLY © солы уыты ар ет а HO ee аа уота 


h. Replace defective lead. 222 ci steers рава ол пена 


i. Rigid lead or lead portion of igniter plug may be breaking down under high voltage. Perform high voltage 
breakdown check as follows: Increase dielectric strength of igniter plug gap by saturating plug with fuel. 
(Use battery syringe or equivalent filled with fuel). 


WARNING 


To prevent personnel injury, observe igniter plug from safe distance. 


Initiate ignition and observe igniter plug. Sparking should be immediate and consistent. If sparking is 
delayed or inconsistent, allow system to operate for at least two minutes. Check for hot spots in lead, 
particularly at bends or connectors, by running hand along lead. Are hot spots present?............ 


j. Replace igniter plug. Does afterburner ignition system operate satisfactorily with new plug?........ 
k. Replace defective lead and/or igniter plug....................................................... 
L Replace риот ни ит > Qa аб Ел оз оозе betes 


im» Return engine to SéryiC& 4513 oh can chen а дер oka раирана out ца ЕРЕК ареала ап аа ыза амы 


2-94. ENGINE SURGES OR IS ERRATIC IN AFTERBURNER ONLY. 


Check exhaust nozzle feedback for smooth operation. Does problem exist? ......................... 


e 


Be Касога обесе: или ei ОН ЛЛУ ТУРТО ЛГ О ЛГУ ГЕ КГ Л ГЕСС 


Replace AB fuel control. Is surge still present? .................................................. 


зи 


КЕТПЕН tO n i ы ыла ete РИ и КГУ ТУ | ыға ee СК 


е; Replace AB pressurizing Valve» сола avid а ада ЫНЫ ааа азаны ы es 


2-95. EXCESSIVE RPM DROP OFF WHEN GOING INTO AFTERBURNER. 


. Check specific gravity settings on main and АВ fuel controls. Are adjustments set for fuel being used? 


ср 


Set specific gravity for fuel being used. ........................................................ 
c. Check for CDP line security at MFC and compressor rear frame tap. Are B nuts secure? ........... 
d. Torque B nuts 130 to 150 inch-pounds and lockwire. ............................................ 
Deleted. 


> © 


Troubleshoot EGT and exhaust nozzle system. Refer to paragraphs 2-75 and 2-98 or 2-80A.... 
g. Deleted. 


2-96. EGT HIGH IN MAXIMUM AFTERBURNER ONLY. 


a. Check exhaust nozzle feedback rigging. Is feedback rigged correctly? .............................. 
b. Rerig nozzle feedback. Assure all ports are lubricated properly and do not exhibit excessive wear. ... 


c. Extend exhaust nozzle to full open position using pressurizing unit 1C3569G. Measure and record nozzle 
diameter using 1C2754G. Is the maximum nozzle area obtained? ................................. 


d. Return engine to intermediate maintenance for corrective action. ................................ 


e. Replace afterburner fuel control. Does this correct the ргоМет?.................................. 
Change 24 
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f. 
g. 


Check aircraft bleed air ducting for leakage. .................................................... 


Return enine £0 Service: o queque ||» 


2-97. EGT AND/OR NOZZLE FLUCTUATES ON TEMPERATURE LIMITING. 


оро ср 


CAUTION 


With temperature system plugs disconnected, do not exceed EGT limits. 
Possible damage to engine will occur. 


Disconnect control alternator plug and recheck engine at rated temperature. Is fluctuation still present? 
Reconnect electrical plug. Slave in temperature amplifier. Is fluctuation still present? .............. 
Continue troubleshoot by referring to paragraph 2-75............................................ 
Replace temperature amplifier. ............................................................... 


Replace nozzle area control. evi ee и нити Raw а КҰРЫЛЫСЫ ЫМ ы 


2-98. EGT AND/OR EXHAUST NOZZLE UNSTABLE ON MECHANICAL SCHEDULE. 


га ho д о m= p 


ші» 


GC. 


Check cockpit instruments. Are any instruments faulty? ......................................... 
Does exhaust nozzle feedback system operate (тееју2............................................. 
Replace ја О de Dew dads и у =» ~ еа ее 
Lubricate and/or replace worn parts as песеввагу................................................ 
Does output piston from nozzle area control to pump lever arm move freely without engine running? 
Ңерасё Darté-as тейптей-мдңеолакзхе ылары А ЕН Ы а --=—“ = A 
Does nozzle cock ог bind when it is pumped open or closed? ...................................... 
Are sheave wheel teeth at throttle input to nozzle area control fully engaged or torqued properly? .. 
Isolate part causing binding; adjust or replace parts as required. ................................. 


Rerig and replace damaged parts as necessary. .................................................. 


k. Install direct pressure reading gage (0 to 150 psi) at nozzle pump inlet. Is nozzle pump inlet pressure 


m. 


WMA HB SA. о оаа ар дыз Ack И un ыы ық ПН и Sih На usual 


Isolate which pressure relief valve is sticking (external relief valve or hydraulic relief valve in main lube 
and hydraulic pump). Replace parts as required. ................................................ 


Replace nozzle drea СОПКО: оо жаа жик || _гњ6_н____ ығ ees 


2-99. NOZZLE FAILS FULL OPEN OR FULL CLOSED. 


CAUTION 


With temperature system cable plugs disconnected, do not exceed EGT 
limits. 


Is exhaust nozzle feedback system functioning properly and intact? ............................... 
Replace and rerig as required. о24040 залымен E dees OE ы ыы ы жадыны ин 


With engine shutdown cycle nozzle area control output shaft nozzle pump arm through full stroke of 
travel. Is any restriction or binding evident? ................................................... 


Pump exhaust nozzle open and closed. Is any binding or cocking evident in nozzle or actuators? .... 


e. Isolate part causing binding, and replace parts as required. ...................................... 


Disconnect control alternator plug and recheck engine. Does nozzle follow mechanical schedule? .... 


T.O. 1F-4C-2—8 


Replace nozzle or actuator parts as песеввагу.................................................... 


h. If nozzle goes open, stroke nozzle area control output shaft and nozzle pump arm with engine running 


j. 


k. 


l. 


to move nozzle. Does exhaust nozzle follow output shaft and pump lever movement? ............... 
Replace nozzle hydraulic ршпр................................................................. 
Replace nozzle area control; алсада sae _____|________|____„___а. 
Reconnect cable plug (J3). Slave in temperature amplifier. Is problem corrected? ................... 


Use Jetcal to isolate problem in temperature limiting system. Refer to paragraph 2-73 or 2-80A 


m. Replace temperature amplifier. .................. (= eee ee 


2-100. HIGH OIL CONSUMPTION - NO LEAKAGE EVIDENT. 


a. 


b. 


Motor engine to scavenge gearboxes, then recheck oil level. Is overfill evident? .................... 


Check past servicing records. Does engine have a history or high oil consumption?........... 


c. This indicates leakage of lube or hydraulic static check valve. Replace parts as required. Refer to 
ТО 2J—J79—46, Filter Shut—off Valve Replacement Procedures. .................................... 


d. 


e. 


f. 


E. 


Drain transfer and rear gearboxes. Does total oil quantity drained exceed one quart? .............. 
Return engine to Intermediate Maintenance for corrective action. ................................ 
Return engine to service and monitor oil service requirements. ................................... 


Check gearbox scavenge pumps and screens. Clean and/or replace parts as required................ 


2-101. HIGH OR FLUCTUATING INDICATED OIL PRESSURE. 


NOTE 


During afterburner operation, oil pressure may increase slightly. 
This is a normal condition. 


Install differential pressure gage to oil pressure tap and to sump pressure line. Run engine and compare 
pressure reading of cockpit gage with reading of differential pressure gage. Do readings agree? ..... 


Troubleshoot and repair lube pressure indicating system. ........................................ 
Clean filters, flush system and run engine. If improvement in oil pressure is indicated, flush system again 


and rerun engine. If oil pressure still remains high, return engine to Intermediate Maintenance for 
Тера elise Us за RG Woes АИ u өл ы те и ин ка о Ри и oss 


2-102. LOW OR NO INDICATED OIL PRESSURE. 


Has oil tank been serviced properly? ........................................................... 
Service oil tank and record quantity. ........................................................... 
If oil pressure is zero, loosen fitting at main lube pump and motor engine. Does oil flow from pump? 


Replace main lube pump, investigate CSD unit for failure. Flush system and clean filters. If engine has 
operated above IDLE for extended period replace nozzle pump. ................................... 


Install differential pressure gage to oil pressure tap and to sump pressure line. (If differential pressure 
gage 15 not available, use two gages and algebraically subtract sump pressure from oil pressure.) Run 
engine and compare pressure reading of cockpit gage with reading of differential pressure gage. Do 
Теп Ns Са) 41 хы асы faye а бол о нА а le meas ag Wima ttre ла ash em aid қыны tae cade i 


Troubleshoot and repair lube pressure indicating system. Refer to ТО 1F-4C-2-11. ................ 


Flush system and run engine. If oil pressure is still low, replace main lube pump. If new pump fails to 
correct problem, return engine to Intermediate Maintenance. .................................... 
Change 24 
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2-103. OIL AND/OR VAPORS FROM FRAME STRUTS. 


NOTE 


During transient operation, vapor is acceptable at compressor rear frame 
17th stage struts, and 7th stage leakage ports of turbine frame, provided 
vapor ceases within 30 seconds after reaching steady state. 


a. Are vapors present after 30 seconds at steady state? ............................................. 
b. Oil and/or vapors were residual. If there is no evidence of high oil consumption, return engine to service. 


с. Return engine to Intermediate Maintenance for corrective action. ................................ 


2-104. OIL SYSTEM OVERBOARD VENTING. 


a. Overservicing is most probably cause of overboard venting. Motor engine to scavenge gearboxes and 
check oil level. Was oil tank overserviced? ...................................................... 


b. Return engine to Intermediate Maintenance for corrective action. ................................ 


c. This indicates leakage of lube and hydraulic check valve. Replace parts as required. ............... 


2-105. SUSPECTED CSD INTERNAL FAILURE OR MORE THAN 14 PINTS REQUIRED TO 
SERVICE LUBRICATION SYSTEM AFTER FLIGHT. 


a. Inspect CSD filter with bright light and 5 power magnifying glass. Does filter evidence contamination? 


b. Replace filter element if this inspection is being performed on scheduled basis in accordance with 
Т.ОЛЕ-4С-6 otherwise reinstall element. ....................................................... 


c. Does filter contain any varnish like deposits or evidence contamination in excess of following: 6 or more 
particles 3/16 x 1/16 inch or 6 or more flakes of silver plating?................................... 


d. Flush CSD return line between CSD and filter. Clean CSD filter. Are metal particles present on magnetic 
chp-detector or filter element? i.i onore Cero RHET A у Pn иа а AS eR ва ак 


e. Perform following: 


(1) Inspect magnetic chip detector on CSD. If chip detector is clean, proceed to step d. If chip detector 
evidences any contamination, return CSD to overhaul. 


(2) Determine if CSD filter is bypassing by performing a directional pressure check. If differential pressure 
exceeds 25 psi, it should be assumed that the filter has been bypassed. Is differential pressure less than 
DOE PN A T yaaa pano Ре at SDE ss не или ДАҒЫН НЕ ne И АМБ Ра 


Г: Це пер CSD ОЖЕРТІСЕ; Truy. | = ___ be ed 
р Heturm Cob to Over anl; ор ear оао аен ено tu heute 
h. Check engine scavenge oil filter. Does filter evidence contamination? .............................. 
1. Keéplace filter Clement. ¿cuu адидас we ASS LE n ch г____ ate лака 
j. Inspect the following screens, magnetic chip detectors, and filters for contamination. 


(1) Main lube and hydraulic pump inlet pressure. 

(2) Main lube and hydraulic pump discharge filters. 

(3) Transfer gearbox scavenge pump inlet screen. 

(4) Transfer gearbox magnetic chip detector. 

(5) Rear gearbox scavenge pump inlet screens. 

(6) Nozzle pump magnetic chip detector. 

(7) Nozzle pump bidirectional filters.Are all above free from contamination? ........................ 
Ke (Replace engine oed es ahd ce Sete papayata us еен н ами 


1 Clean and reinstall above listed screens, magnetic chip detectors, and filters. Drain oil tank, lines 


2-84 
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NO | YES 


between oil tank and lube and hydraulic pump inlet screens, and CSD supply line. Replenish with clean 
oil. Run engine (without CSD installed) at military power for 10 minutes and recheck screens, magnetic 
chip detectors, and filters, including scavenge filter. Are all of screens, magnetic chip detectors and filters 
free from contamination? тик | да hb RA P ES DER IARE ра ER eS d RS 
m. Install new CSD filter and reinstall above listed filters. Return engine to service.................... 
n. Return engine to field level maintenance for further іпуевірайоп................................. 


o. Replace CSD filter. Return engine to service. .................................................... 


2-106. MILITARY SPEED OUT OF LIMITS. 


NOTE 


At compressor inlet temperatures (CIT) below 4.4°C top speed will be below 
100 percent. 


a. Check engine speed with Jetcal. Refer to paragraph 2-77 or 2-80J. Does RPM indicated on соск- 
pit indicator agree with 7еіса12............................................ 


b “Correct Indicating Sy SLOT 25er 1 uu Jue EE || 
c^ Jsvengine speed Ы? osos от и = disset дедо "= = oda ted 
d. Check aircraft to engine throttle linkage. Is linkage properly rigged? ............................. 
e. Check variable vane rigging. Are variable vanes tracking on correct schedule?..................... 
P Rige aircraft to engine ПИКаве: ызаны сылы „= = pi Gru ааа о | ies ieu 


. Is CDP line to main Ае! control secure at both епд52............................................ 


Јо. ЕРТЕН AUNES- yuy uwa yawa ин те =. ОТА 
k. Replaee-malñ fuel Controli аа | -__  . 
k Return engine to ад о орауы тил ад АНЫ ДА АДЫРА ҚЫЛА АРАНЫН АЛЫН 


Іп: Replace СЕТ senso. u aida beaten Za tob ___ ou а ққа = E d. 


2-107. RPM FLUCTUATES АТ HIGH POWER. 


NOTE 


Retard throttle to lower power setting where exhaust nozzle is on 
mechanical schedule. 


а: Does RPM Still füctuBte? а орон өкпек А 
b. This is exhaust nozzle system problem. Refer to paragraph 2-98. ................... TRAN СТ 
с. Does exhaust nozzle fluctuate? сока биљна RA V REG к енды Ез ее ae бақа E RS 
d. Perform Engine Control Box Wear Check. Is control box wear excessive? .......................... 
e. This is exhaust nozzle system problem. Refer to paragraph 2-98. ................................. 
L “Replace: main fuel control. титл _"_____ сода eodd eRe пране ва 


g. Replace engine control Бохара атына ыы ЫРЫ ытта оо фина фо р бала ала қала а ыы Se Rh обу 
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2-108. HOT START. 


a. Were ЕСТ limits ехсеедед27.................................................................... 


е 


Mere ñiperaft laps JOWN? 5224 S Sum be eade Corde Ee bita Қы АНЫ ЫРЫ нне 
c. Reject engine and perform applicable inspection. ................................................ 
d. Is bleed air check valve installed properly and functioning? ...................................... 
Retract flaps and attempt start. хора bb vb CRAS ы acc ea obs rb ди A de aden 
Replace bleed air check. valve. аи вара веб и а или зар аи ава 


Was fuel now normal? ее ЗЫ ~ = —_ = колына 


+ m nm 0 


„ Replace main Biel Сб ТО ху e ouo emer SOT tme Ы ed ee Аы a ie ee hos 


ке 


Low output ground cart or start cartridges. ..................................................... 


2-109. NO OR SLOW ACCELERATION TO IDLE. 


Was EGT high-during start: s coser и те ODER eta и = те == 
AR NARS UE yu ИРК МН СУК КОГО ЈА ЧИИ КА ОС тыра УГО ЕК ООЛУ Л К I ЛТ 


с p 


Retract flaps and reattempt start. .............................................................. 


Troubleshoot boundary layer control system. Refer to Т.ОЛЕ-4С-2-7.............................. 


р. о 


Was fuel draining from door 92 during start? ................................................... 
Replace pressurizing and drain valve. .......................................................... 


Was fuel flow low during глатке із Ақ АТЫ А CLER SE REUS 


= R m о 


Perform following variable vane checks: 
(1) Connect flight line troubleshooting tester to engine. Refer to Т.О.3304-6-165-11. 


(2) Start engine and advance throttle to MIL then return to IDLE while checking variable vane 
scheduling. See figure 2-19. 


(3) Do variable vanes follow schedule? .......................................................... 
1; «Replace main füel control) ос а сым кезде beens де ваа due ТЕР ЗІМ be Roane Ier eine 
3. а Гаро ерла Рта А „| „> | | dang 
k. Is main fuel control at idle when throttle lever is at IDLE? ...................................... 
E Га Паза жита Но вр рибари Еле __""_"_ =. - - 
m. Is CDP line to main fuel control secure at both епбв?............................................ n O 
We! Henen ANES беда вон де ана РҮ т ОЛО С am ЛГУ ГОТ na Lee до - - 
0, Replace main fuel CONG) s тема > Есе Ы аин - - 


2-110. ХО OR SLOW ENGINE ROTATION - PNEUMATIC START. 


a. Was starter rotation indicated by starter turbine noise?.......................................... 


b. If engine was at operating temperature and not properly cooled, allow one hour cooling period. Will 
engine rotate freely with no rubbing or binding when hand turning compressor?................... 


СЕ Replace да ар о И и unas ee о Г КЛ Л bob о "Ро 
d: Replace Starten ылы БОО ОО ОО ОУК | оса У || ~ | 


2-86 


Т.О. 1Е-4С-2-8 


2-111. NO OR SLOW ENGINE ROTATION - CARTRIDGE START. 


Did Cartridge Nre? and ит с __—____________—_ 


е в 


Did engine: rotate u usr Ace ers eb ere bae eva у о о ot eee маны es 
Is 28 VDC available at pin A of 5P602 on віагіег?................................................. 


Does continuity exist between breech cap ріп A and ignition contact? ............................. 


р. о 


е. Does contpinuity exist between breech cap ріп В and ground сір?................................ 
f. Replace starter. Refer to paragraph 3-58, оао cicada чадо AA Gee edie ER S XÉT 
g. Replace cartridge and reattempt start. Refer to paragraphs 2-27 and 2-31. ........................ 
h. Troubleshoot wiring. See figure 3-1. voee ао арыл аз EN HORE ORE S ipa es dics 


i. If engine was at operating temperature and not properly cooled, allow one hour cooling period. Will 
engine rotate freely with no rubbing or binding when hand turning сотргеѕѕог? ................... 


Та "Бер бе после ето е оо ITE = = 


2-112. VARIABLE VANES DO NOT FOLLOW SCHEDULE OR ARE OTHERWISE UNSTABLE. 


а. Is CIT sensor leaking fluid from capillary tubes, ог are they otherwise damaged? .................. 


NOTE 


Below 63% vanes should be fully closed; above 95% vanes should be fully 
open. 


b. Check variable vane schedule. Is vane position too high ог too low for CIT? ....................... 


Replace СІП вибо» тик ле те ры о ету 


р. о 


Is variable vane feedback linkage properly rigged? ............................................... 
ес ор -3S DOCOSSHEV- ыса сыла ил se пол = == = nae 


f. Instrument actuator head and rod end pressures. During steady state operation, head and rod end 
pressures should be approximately same (about 300 psi). If neither pressure is unusually high, check for 
binding in system. If vane movement is erratic, check for binding in feedback cable. Are checks 
Рој Тео дер ор ти лит о“ (| „~ = Rubee ФЕВ 


g. Replace defective actuator or correct source of binding. .......................................... 


b. (Replace main Tuel соо en eoa bu erst oe виа дана oad ese ana А oi peau daret адм 


2-113. МО ЕСТ INDICATION ON INVERTER POWER63-7598 THRU 64-928. 


a. Perform following steps: 

(1) Assure external electrical power is not applied to aircraft. 

(2) Remove electrical connector 52P327C from no. 3 misc relay panel 522327. 

(3) Apply external electrical power. 

(4) Using AN/PSM-6, check for 115 Vac between 52P327C pins С and W. Does 115 Vac exist?....... 
b. Perform following steps: 

(1) Remove external electrical power. 

(2) Remove electrical connector 4P319A from no. 2 circuit breaker panel 4Z319. 

(3) Apply external electrical power. 

(4) Using AN/PSM-6, check for 115 Vac between 4J319A pin J and aircraft structure. Does 115 Vac exist? 


c. Remove external electrical power and repair defective no. 2 circuit breaker panel 4Z319.Refer to 
T.O.1F-4C-2-13. 


• • е е • • «= с v е 9 е o ө • о э 9 9 o * э 9 ө э 9 е э э е 49 $9 9 ооо q • эз е ә «4 à э е э э о 9 е с à» е q э е 9 ее ө е э = = $9 е ә э *9 э э е э ө + 
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d. Perform following steps: 
(1) Assure external electrical power is not applied to aircraft. 


(2) Using AN/PSM-6, check for continuity between 4P319A pins J and 52P327C pin C. Does continuity 
oJ асым о UTE 


е. Repair or replace defective wiring. Refer to ТО 1Е-4С-2-23. ..................................... 


Е Repair or replace defective no. 3 misc relay panel 522327. ....................................... 


2-114. IDLE RPM OUT OF LIMITS. 


NOTE 
Idle speed limits 64 to 66 percent RPM. 
a. Perform Airframe Power Plant Control System Rigging Check. Is system properly rigged? .......... 


b. Rerig Airframe Power Plant Control System. If difficulty is experienced when rigging the system because 
of slop in system, perform Engine Control Box Wear СһесК....................................... 


с. Check engine speed with Jetcal. Refer to paragraph 4-133. IS RPM Том ?.................. 
d. Does Jetcal agree with cockpit tachometer 1пасајог 2. ............................. e 
e. Perform tachometer system check. Refer to paragraph 2-77 ог 2-80J................... - - 


Е Ifidle RPM is above maximum limit, check for possible high compressor inlet temperature because of 
a closed auxiliary air door or exhaust gas from another aircraft. If a utility hydraulic system failure 
occurs in flight or during landing roll, air loads on auxiliary air doors may cause doors to close or remain 
closed with landing gear extended causing hot air recirculation and thus creating a condition wherein 
RPM will not decrease to IDLE when throttles are in IDLE. Perform Auxiliary Air Door Operational 
Check. Refer to T.O.1F-4C-2-9. Are auxiliary air doors functioning properly? ..................... ^h 


g. Operate throttle through IDLE range noting fuel flow increase. Check main fuel control adjustment. If 
IDLE speed cannot be adjusted within limits, replace main fuel control. Refer to paragraph 5-18... - 


h. Troubleshoot auxiliary air system. Refer to ТО 1Ғ-4С-2-0..................... - 


i. Adjust main fuel control. Refer to paragraph 4-133. If IDLE speed cannot be adjusted within 31. 
limits, replace main fuel сопігоі.).................................. 


2-115. AIRFRAME POWER PLANT CONTROL SYSTEM FRICTION IS EXCESSIVE. 
NO | YES 


a. Perform an Airframe Engine Control] System Friction Check on the left and right system. Is friction 
excessive in both Systéms? ........... | "~ "~ b 


b. Perform an Engine Control Box Universal Joint Friction Check. Is friction in excess of 9.0 pounds? . 4 


с. Through door 9L, disconnect telescopic unit rod ends from forward cockpit throttle levers. Do not disturb 
telescopic unit or rod end adjustment. Remove center engine control panel. Position friction lever full 
aft and check amount of force required, at hand grip, to move each throttle lever between IDLE and МП... 
Is force required in excess of 0.5 pounds? ........................................................ h 


d. Remove door 9L and disconnect telescopic unit from forward cockpit throttle lever. Do not disturb 
telescopic unit or rod end adjustment. Remove center engine control panel, position friction lever full 
aft and check the amount of force required, at hand grip, to move throttle lever between IDLE and MIL. 
If lever is rubbing engine control panel, loosen conduit nut on forward side of engine control box and 
check conduit for alignment. Tighten nut and check friction. Is force required in excess of 0.5 pounds? f 


e. Replace engine control box. осады __" "______. ~ 


Remove the throttle panel and center control panel from aft cockpit left console and disconnect 
telescopic unit from throttle lever. Check amount of force required, at hand grip, to move throttle lever 
when lever is positioned nearly vertical. Is force required in excess of 0.25 pounds? ................ k 


g. Remove quadrant and inspect lower lever bushing and quadrant shaft for galling. Replace lower lever 
BNG/Or quadrant shaft er rris рамена ыры ы М dS kayu RGAE Каа лана ARR - 


h. Remove throttle panel and central control panel aft cockpit left console and disconnect telescopic units 
2-88 Change 24 
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NO | YES 


from aft cockpit/throttle levers. Check amount of force required, at hand grip, to move each throttle 
lever when lever is positioned nearly vertical. Is force required in excess of 0.25 pounds? ........... 


i. Remove forward cockpit throttle quadrant assembly, inspect and adjust friction mechanism......... 


j. Remove aft cockpit throttle quadrant. Disassemble quadrant and check condition of bearings in each 
lever. Replace bearing assemblies. ......... 0.0.00 ene RR] y es 


k. Check engine control box friction as follows: 
(1) Pull teleflex cable forward until it becomes disengaged from engine control box. 


(2) With engine control box torque shaft disconnected from main fuel control crossover shaft, support 
torque shaft in a horizontal position. 


(3) Insert а short section of teleflex cable into control box. 


(4) Check amount of force required to move cable or amount of torque required to rotate shaft. The force 
required to move cable should not exceed 0.85 pounds or torque required to rotate shaft should not 
exceed 1.75 inch pounds. 


(5) Is control box friction in excess of above specified limits? ...................................... 


1. Remove aft cockpit throttle quadrant. Disassemble quadrant and check condition of lever bearings. 
Replace Dealing assembly. аи eta aus iq es ore Beer ew RR PURA EC alee Be На eee Soke 


m. Remove teleflex cable entirely. Insert a section of teleflex cable into aft cockpit control box and check 
amount of force required to move cable and control box wheel through 12 inches of cable travel. Is force 
reguired In excess of 085 DOUNGS faa oe и ле <= он" a bes ecd viste = A а 


CAUTION 


Do not attempt to lubricate engine control box or aft cockpit box. 
Lubrication may induce friction. 


п: Replace engine control DOX- ur uu y ur аа nhe eoe et n S ADR алан ки OC De a apa Be d 


o. Inspect teleflex conduit for kinks. Replace all damaged conduit, install and adjust teleflex cable. .... 


P- Replace aft Cockpit control DOX: aao ERG OSEE ано d p CR LA RE d ; 


NOTE 


Dirt in airframe power plant control system will cause high system friction, 
therefore, care should be exercised to prevent dirt or any foreign material 
from entering system. If dirt is suspected of being cause of high system 
friction, clean and lubricate teleflex cables. Run long cable completely 
through entire system and down through aft cockpit control box. Again 
clean and lubricate cable. Reinstall all cables and again check system 
friction. 


2-116. STARTING SPEED REACHED - NO START - NO FUEL FLOW. 


NOTE 


If engine fails to start when attempting a start without use of external 
electrical power, assure battery charge is adequate and battery relay is 
energizing when ENGINE MASTER switch is ON and is applying power 
to essential 28Vdc bus. This can be verified by placing INSTR PANEL 
EMERG FLOOD switch in BRT position. Bright flood lights will indicate 
good battery. 


a. Connect external electrical power to aircraft, place ENGINE MASTER switch ON and position throttle 
x at IDLE. Observe engine manifold shutoff valve operation through door 22. Does valve open? ....... 


b. Actuate fuel boost pump check switch and observe engine manifold shutoff valve operation. Does valve 
OPEN darer пак ле = Ы ЫРЫ ЫШ ab kaa Sane и а ТЕС 


c. Perform Airframe Power Plant Control System Rigging Check — Engines Off. Refer to paragraph 2—53. 


d. Connect and/or rerig system. Refer to paragraph 4-115. ......................................... 
Change 9 
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e. Is engine main fuel pump discharge pressure at least 100 psig above aircraft boost puressure at 10 
percent RPM? 522 ie petisset и А ли к „(| у 


f. Possible main fuel pump failure. Inspect for drive rotation and replace main fuel pump. ........... 
г. Replace main fuel control. Refer to paragraph 5-28. ............................................ 


h. Check for 28 Vdc to pin A valve plug 7P401 or 7P402 with applicable boost pump check switch in CHECK 
position. Does power exist at pin A? ори cR Sea сузу ж ужа бык кк жык __—___ 


i. Remove inboard engine control panel. Place applicable throttle at IDLE and check for 28 Vdc at pin U 
(right) or pin У (left) on panel disconnect plug 52P208. Does power exist? ......................... 


j. Check wiring from pin A through boost pump check switches into main fuel control circuit breaker. 
k. Replace engine manifold shutoff valve. Refer to paragraph 4-79................................... 
l. Replace applicable throttle cutoff switch and/or actuator. ........................................ 


m. Place ENGINE MASTER switch ON and check for continuity between pins V and W (left) or pins U and 
T (right) on panel connector. Does continuity ехіві?............................................... 


n. Replace ENGINE MASTER switch. лав _______________ 


o. Check for continuity between pin W (left) or T (right) on inboard engine control panel disconnect and 
pin P (left) or S (right) on fuel panel disconnect. .................................................. 


2-117. STARTING SPEED REACHED - NO START - LOW FUEL FLOW. 


NOTE 
Starting fuel flow should be checked at approximately 10 to 12 percent 
RPM. 
a. Perform Airframe Power Plant Control System Rigging Check — Engines Off. Refer to paragraph 2—53. Is 
System OU OP ПО Lis ooa а Gx ed  - GG A RI wae МЫ droghe ол da aedis 


b. Check aircraft fuel boost pump pressure. Is pressure between 25 to 35 psig? ....................... 
Pr Berg SYS elt edo ОЛО И ти и чи. | оси еп S nicae се о 
d. Perform trouble analysis on fuel boost pump. Refer to T.D.1F-4C-2-10. ........................... 


e. Check engine main fuel pump discharge pressure. Is pressure at least 100 psig above boost pressure at 
IO-pereent RPM Ину cite cmd okra Bidet uar поена t atatum epa mer i ибн БМ Latus Saa EN 


f Replace engine main Mel pump: а ти d VR S Deren ebbe чада Becr ctc ped b Re Rar 


р, Replace main fuel control. 5 lrt sil Ei E Ane вакы d oed alc od sis ee eee pis a Sas 


2-118. NIBBLING OR CONTINUOUS AFTERBURNER OPERATION WITH THROTTLE IN MIL. 


a. Does afterburner operation occur when throttle is advanced slowly to MIL? ....................... 
b. Perform Engine Control Box Wear Check. Refer to paragraph 2-56. Is control box wear excessive? .. 
ex Replace. engine control БО саса VER ара и 2. нне вона оь Ыра ун 


d. Perform Airframe Power Plant Control System Rigging Check. Refer to paragraph 2—53 or 2—54. Is system 
OU OL РИ TP БЕН дама жа | ал у» о = рез сат о 


ROPO SV SEONG КҮЛ СУЛЛО ОГЛ КМ ли ТЫ о О О О УОЛ Г УГУТ tae 
Observe torque booster. Is torque booster motoring? .............................................. 


> Replace torque BOOSTER: ит Еј 


= 0а m о 


. Monitor AB on off signal between main fuel control and AB fuel pump with engine operating at MIL. 
Monitor reference pressure at AB fuel pump. Is AB on off signal pressure more than 20 psi above 
гегегегсе реви оси Рт А воа ина SEES eS eon нон“ о as bed od Set ded ta 


Б. Replace AB Tuel DUMP о оне қатал = ______- Quem 


J. Replace main fuel control. osea о аша ты а ын а дана қарда Sui SS 
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2-119. IDLE INSTABILITY. 


о фр 


р. ° 


=> 0 о 


к. 


МОТЕ 


Following procedure assumes speed instability exists at IDLE only. If 
instability is indicated at other speeds it may be instrument or indication 
system. Confirm with fuel flow and EGT. 


Perform Engine Control Box Wear Check. Is control box wear excessive? ......................... ; 
Is torque Dooster- пого И 5552 вк о ал о brane = = |" = 
Remove control box and replace. view лана пен bac наз оо I Rune тұма EEYG EUG AUR UE sew А | 
Does aircraft boost pressure fluctuate widely? ................................................... 
Replace torque DOOSLBE. v vec ente em A atio EQ кин анан аза антына ее ES қ 
Replace pressurizing and drain valve. Does this correct problem? ................................ | 


Perform trouble analysis on fuel boost pumps. Refer to T.O.1F-4C-2-10. ......................... 


5 Rêplace main fuel Соп ТО плен и о. Nude o ed paie s epo US A ie de , 


Return: engine tö Service: eie ona „= =— о „= ; 


2-120. NO POSITIVE FUEL SHUTOFF WHEN THROTTLE IS CHOPPED TO OFF. 


a. With external electrical power connected, does fuel flow cease when ENGINE MASTER switch is OFF? 
b. With ENGINE MASTER switch OFF and throttle at IDLE, check for 28Vdc at pin B on engine manifold 


shutoff valve plug 7P401 (right) or 7P402 (left). Does power exist at pin B? ....................... 


Disconnect external electrical power. Remove center and inboard engine control panels. With throttle 
OFF, if inboard engine control panel bundle plug is not disconnected, place ENGINE MASTER switch 
ON. Check for continuity between terminals 20/13 and 17 (right engine) and 20/13 and 14 (left cene) 
on terminal board 51TB205 on forward cockpit throttle quadrant. Does continuity ехі #? ........ 


With ENGINE MASTER switch OFF and throttle at IDLE, check continuity from m: . fuel control 
circuit breaker to pin B on shutoff valve plug. Replace defective wire or switch and pruceed to step g. 


Replace engine manifold shutoff valve and proceed to step g. .................................... у 
Is throttle cutoff switch properly adjusted? ..................................................... 


Perform Airframe Power Plant Control System Rigging Check and assure main fuel control is off when 
throttle 1s ‘OPE. Is system out Fg? 244 инат || | 


Adjust throttle cutoff switch and proceed to step р.............................................. я 
Replace throttle cutoff switch and then proceed to бберр........................................ ; 
Replace main fuel control. Refer to paragraph 5-23. ............................................ 


Rerig system. Refer to paragraph 4-115........................................................ . 


2-121. ENGINE STALLS OR FLAMES OUT DURING DECELERATION. 


= ° 


во с 0 


МОТЕ 
Excessive compressor corrosion may induce engine stall. 


Does engine have compressor or turbine FOD? ................................................. : 
Is aircraft to engine throttle system rigged properly? ........................................... А 
Rework ог replace parts as necessary. ........................................................ . : 
Rerig as гедшгей.................................. а TEE : 
Are aircraft throttle linkages and/or engine control box worn? .................................. . 


Is torque booster to engine throttle loop system rigged correctly? ................................ А 


1F-4C-2-8 


T.O. 


1F-4C-2-8 


ро: Replace зоки рано сауа ыма ммен а n анын aa sqa аа POET 
bx -Reng engine throttle TOOD уве: boe yy u ибо 
i. Are variable vanes tracking to schedule? ....................................................... 
| Rerig variable vanes to schedule or replace CIT sensor as required. ............................... 
k. Is aircraft ramp and bellmouth operating properly? Refer to T.O.1F-4C-2-9. ...................... 
ly. ЛОЗЕТЕОСЛПАЕНМПОПОЙЕ ооо | = О О un a ba a 
mb.hebplace main fuel control. + е et exa b оо фи оне рапер аера 
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SECTION Ш 


START AND IGNITION SYSTEMS 


DESCRIPTION 
3-1. SYSTEM DESCRIPTION. See figure 3-1. 


3-2. The J79 engine starting system uses а 
cartridge/pneumatic type starter at the 6 o’clock position 
on the engine gearbox pad. The starter installation is of 
neutral configuration; that is, the method of installation 
and its installed appearance are identical for either left or 
right engines. The design of the starter permits engine 
starts to be initiated by either of two methods: 


a. Cartridge mode - using gas generated by a 
MXU-4A/A solid propellant cartridge. 


b. Pneumatic mode - using compressed air supplied by 
a compressor unit of the M32A-60 type or equivalent. 


3-3. The starter is accessible through doors 81 L and R 
and 82 L and R. Doors 81R and door 140 provide access to 
the cartridge breech for cartridge loading. The necessary 
connections for pneumatic starting are made through 
doors 138 and 139. Doors 78 and 80 provide a common exit 
for both cartridge and pneumatic mode starting exhaust. 


3-4. The ignition systems comprise three separate circuits 
that are powered by two ignition exciter units, one of 
which is a dual purpose unit. All three circuits are 
independent in operation except that the No. 1 and No. 2 
main circuits operate simultaneously with the actuation 
of a single aircraft switch. The afterburner circuit is 
mounted within the No. 1 main exciter unit and is 
operated by a fuel pressure signal. 


3-5. COMPONENT DESCRIPTION. 
3-6. The ignition system components are as follows: 
a. No. 1 ignition exciter unit (dual purpose) 
b. No. 2 ignition exciter unit 
c. Main igniter plugs 
d. Afterburner igniter plugs 
e. Afterburner ignition switch 


3-7. NO. 1 IGNITION EXCITER UNIT. The ignition 
unit changes the 28 volt dc aircraft power into periodic 
high energy electrical pulses necessary for main spark 
plug operation. It also changes the 115 volt 400 Hz ac 
aircraft power into periodic high energy electrical pulses 
for afterburner igniter plug operation. 


3-8. The ignition unit is a capacitor discharge assembly 
that houses two low voltage circuits, one for intermittent 
use for main igniter plug operation and the other for 
continuous use for afterburner igniter plug operation. The 
tilt is at the 4 o'clock position on the compressor rear 
casing. 


3-9. NO. 2 IGNITION EXCITER UNIT. The ignition 
unit increases the 28 volt dc aircraft power into periodic 
high energy electrical pulses necessary for main igniter 
plug operation. This unit operates in conjunction with the 
main circuit of the No. 1 ignition unit. 


3-10. The ignition unit houses a capacitor discharge 
intermittent operating circuit for main igniter plug 
operation. The unit is at the 4 o'clock position on the 
compressor rear casing. 


3-11. MAIN IGNITER PLUG. The main igniter plug 
produces the spark that ignites the fuel air mixture in the 
combustion section for engine operation. 


3-12. The igniter plugs of the main ignition subsystem are 
low voltage, shunted surface gap type plugs. They are 
mounted in bosses in the outer combustion casing; one 
plug projects into the No. 4 combustion liner, and the 
other plug projects into the No. 5 combustion liner. 


3-13. AFTERBURNER IGNITION SWITCH. The 
afterburner ignition switch allows the flow of current from 
an aircraft power source to the afterburner ignition circuit 
of the ignition unit and to the hydraulic fuel transfer 
pump control relay during afterburner operation. 


3-14. The afterburner ignition switch is а pressure 
differential sensing switch, located in the afterburner 
on-off signal line from the main fuel control to the 
afterburner fuel pump inlet valve. A set of contacts within 
the switch closes when the pressure of the on-off signal 
exceeds reference pressure by a fixed amount. 


3-15. See figure 3-1. When on-off signal pressure is 
applied, the afterburner switch contacts close and current 
flows from an aircraft power source to the afterburner 
ignition circuit of the ignition unit and the hydraulic fuel 
transfer pump control relay during afterburner operation. 


3-16. AFTERBURNER IGNITER PLUG. The 
afterburner igniter plug produces the spark that ignites 
the fuel air mixture in the torch igniter for afterburner 
operation. The igniter plug is a low voltage, shunted 
surface gap type plug. It is within the torch igniter, which 
is mounted at the 6 o’clock position inside the tailpipe. 


Table 3-1. Leading Particulars 
NO. 1 IGNITION 
EXCITER UNIT 


MAIN IGNITION 
Input voltage 
Input current 
Spark rate 


14-30 Vdc 

3.0 amps (max.) 

1 to 10 sparks per 
second 

2 min. on 

3 min. off 

2 min. on 

23 min. off 

4 joules 

2650 to 3500 Vdc 


Duty cycle 


Stored energy 
Output voltage 


AB IGNITION 


Input voltage 90-120 Vac at 350-500 
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Figure 3-1. Start and Ignition System Schematic (Sheet 1 of 2) 
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Figure 3-1. Start and Ignition System Schematic (Sheet 2 of 2) 
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Table 3-1. Leading Particulars 
Hz 


Input current 0.5 amps (max.) 


Spark rate 4.0 +1.20 sparks per 
second 

Duty cycle Continuous 

Stored energy 2 joules 


Output voltage 2650-3500 Vdc 
NO. 2 MAIN IGNITION 
EXCITER UNIT 

Input voltage 

Input current 

Spark rate 


14-30 Vdc 

3.0 amps (шах.) 

1 to 10 sparks per 
second 

2 min. on 

3 min. off 

2 min. on 

23 min. off 

4.0 — 4.6 joules 
2650 to 3500 Vdc 


Duty cycle 


Stored energy 
Output voltage 


OPERATION 
3-17. SEQUENCE OF OPERATION. 
3-18. STARTER. See figure 3-1. 


3-19. Cartridge Gas Pressure Regulating and Over 
Pressure Relief Valve. This valve is incorporated in the 
starter unit to maintain the pressure of the gas within the 
cartridge at the desired pressure. This valve ports hot gas 
directly through the turbine, bypassing the hot gas nozzle 
as the pressure rises above the preset maximum. It also 
provides over pressure relief in case of erratic cartridge 
burning. It has consistent actuation and automatic 
resetting. 


3-20. Aerodynamic Braking. Whether starting is by 
cartridge or compressed air, some opposing force is 
required to keep turbine speed within safe limits. This 
opposing force is provided by the aerodynamic braking 
fan. The fan is connected directly to the turbine shaft. It 
is supplied with air from the aircraft nacelle and its output 
is carried off by an exhaust ring concentric with and within 
the turbine exhaust ring. Hot gas (or compressed air) 
exhaust and aerodynamic braking fan output are kept 
separate up to the overboard exhaust connector. At this 
point they emerge, the cool air from the fan cooling the hot 
exhaust gas. 


3-21. Intermediate Spur Gearshaft. The intermediate spur 
gearshaft is part of a two stage reduction which reduces 
the maximum turbine speed of 66,800 RPM to an output 
of approximately 4100 RPM. 


3-22. AUTOMATIC CONTROLS AND LIMIT 
DEVICES. 


3-23. Pawl and Ratchet Type Clutch (Airesearch). The 
pawl and ratchet type clutch, drive shaft and output shaft 
are contained within the gear housing assembly. After the 
engine starts, the starter output shaft and drive shaft are 
rotated by the engine at a speed faster than starter 
rotation. This condition causes the spring loaded pawls to 
begin to disengage. Once sufficient engine speed has been 
attained, centrifugal force completely releases the pawls 
from the starter jaw. The starter output and drive shaft 
continue to be driven by the engine, but the released pawls 
allow the turbine wheel and reduction gear train to come 


3-4 


to rest. 


3-24. Overrunning Sprag Clutch (Sundstrand). The clutch 
is in the output area between the gear shaft on which the 
final drive gear is located and the output spline. It is sprag 
type, one way, overrunning clutch. It prevents the engine, 
once operating under its own power, from driving the 
starter, thereby eliminating the possibility of driving the 
turbine rotor at a speed above its safe limit. The nature of 
a sprag clutch is such that it can transmit torque in only 
one direction, that is, the driving member, operating 
through the clutch, delivers full torque to the driven 
member, but the driven member cannot become the driver 
(even though revolving in the same direction) and 
transmit torque back into the original driver. Any 
tendency for it to do so would disengage the clutch. When 
the engine has started and the starter has finished its cycle 
and stopped, only the output spline and the outer (driven) 
part of the clutch is revolving. The balance of the starter 
is at rest. 


3-25. Overspeed Disengagement Mechanism. In case of 
malfunction or lock up of the overrunning output clutch, 
the engine, without other provision, drives the starter up 
to a speed above the design burst RPM of the turbine rotor. 
To prevent this, the starter is provided with a disengaging 
output spline shaft assembly. This assembly consists of 
two spring loaded splined sections held together by a 
tension bolt. A series of ratchet teeth interlock the mating 
sections of the spline. If internal failure causes the engine 
to exert excessive torque on the shaft, the ratchet teeth 
tend to separate the two shaft sections. The separating 
force is sufficient to shear the tension bolt, completely 
disengaging the starter. Both the tension bolt and shaft 
shear disengage the starter if start up torque exceeds the 
shaft shear section design limits. 


3-26. Containment Clamp. If both the clutch and the 
overspeed disengagement mechanism fail to operate and 
the turbine is driven beyond burst RPM by the aircraft 
engine, the containment clamp provides additional 
strength to the starter turbine area preventing damage to 
the aircraft. 


3-27. Gearbox Vent. A vent through the clutch and 
governor and output shaft eliminates internal pressure 
buildup. Centrifugal force caused by output rotation 
prevents oil leakage through the vent. 


3-28. STARTER LUBRICATION SYSTEM. The starter 15 
lubricated by a splash system. Oil slingers, attached to the 
clutch output race, pick up oil from the sump and 
distribute it throughout the interior of the starter as the 
output spline revolves. A catching cup construction in the 
housing, coupled with an oil lube arrangement, carries the 
oil into the overrunning clutch and other difficult to reach 
areas. Since the part to which the slingers are attached is 
constantly spinning (even after the starter has completed 
its cycle), starter lubrication continues as long as the 
aircraft engine is operating. The oil sump contains a 
magnetic plug to collect contamination. 


3-29. STARTER ELECTRICAL CIRCUIT. See figure 
3-1 


3-30. Inlet and Exhaust Door Limit Switches. Provided as and C6 ig connected in parallel with C7 resulting in 
part of the starter electrical hookup are four door limit Daci : ‚ charged to the same voltage potential 
switches, one for each exhaust door and one for each inlet as at of capacitors C5 and C6 combined. When the 
door. Normal positions for the switches are: exhaust door arge оп capacitor Ст reaches the breakdown volt age of 
closed, limit switch of or open circuit; inlet door closed gap 61, врага Ze 

limit switch on or closed circuit. ath a Ho wi 


3-31. IGNITION. 


3-32. See figure 3-1. Even thoug 
common housing they are independent in ‘operation and 
power input. They are designated as main ignition circuit 


and afterburner ignition circuit throughout the following 


information. 3-39. The AB circuit filter consists of feed through 

| capacitor Ci, сой L1 and capacitor C2 comprising one 
9-33. MAIN IGNITION CIRCUIT. When the cockpit conventional v type network. The main circuit filter 
ignition switch is actuated, current ios from the 28 Vde consists of feed through capacitor C8, coil L2 and capacitor 
source through ground, the normally closed vibrator ог mprising a second п type network. The purpose of 
contacts, the primary winding of transformer T2, the filter, ters is to prevent any radio frequency interference 
and back to the power supply. | == the unit from appearing on the input 
power leads. 


3-84. Current flew through the primary winding causes 
the normally closed vibrator contacts to open. When the 3-40. Resistors R2 and R3 protect the ignition circuits in 
vibrator contacts орет, current ceases to flow in the the се. of an open discharge circuit. 

primary winding, allowing the vibrator contacts to close. 

This repeated vibrator action changes the de current to 3-41. See fi figure 3-1. When the aircraft ignition switch is 
pulsating dc current. Capacitor C8, in parallel with the actuated, current flows from the 28 Vdc source through 
vibrator contacts, prevents arcing across the points. ground, the normaily closed vibrator contacts, the primary 
winding of transformer T1, the radio filter, and back to the 
power supply. 


3-35. This pulsating dc voltage applied across the primary 
of transformer T2 induces an ac voltage in the secondary 
of T2. This ac voltage is ofan increased potential duetothe ^ 3-42 Current flow through the primary winding causes 
turns ratio of T2. When the bottom of T2 is negative, the normally closed vibrator contacts to open. When the 
. current flows from the secondary winding through ground vibrator contacts open, current ceases to flow in the 
» to capacitor C9, through electron tube assemblies V7, Уб, primary winding, allowing the vibrator contacts to close. 
_ Уб and back to the secondary winding. When the top of T2 This repeated vibrator action changes the dc current to a 


“ig negative, no current flows because rectifier tubes V5, V6 pulsating dc current. Capacitor C3, in parallel with the 
and V7 do not conduct. Each time the bottom of T2 is vibrator contacts, prevents arcing across the points when 


negative, the rectifier tub 
charge is built up on capacitor C9. 


3-36. 


eg conduct, and an additional they open. 


8-48. As a result of the pulsating dc voltage across the 
primary of transformer Ті, ап ac voltage is induced across 
М the secondary of Т1. This ac voltage is of an increased 
current flows from capacitor C9 through ground, the 
shunting surface of the igniter plug, gap G2 and back to pow s ц due to да 2. po% of TI. . top of T1 
capacitor C9. The current flow across the shunting surface а прай а je ic C4. f а a eva to Giant 3 
of the igniter plug ionizes the air gap between the b k tO Es ac i ад с di “Wh d е 1 ап 
electrodes of the igniter plug. With gap G2 and the igniter ас „о зе secon ary win Sng ti — e top 2. 
plug ionized; а large current flows from capacitor C9 ET ресацве тосилет tubes БА 2 
through ground, the spark plug, gap G2 and back to and V3 do nol conduct. Each time the top of 11 is positive, 
capacitor C9. : : the rectifier tubes conduct, and ап additional charge is 
| built up on capacitor C4. 
3-37. AFTERBURNER IGNITION CIRCUIT. Upon 
closing of the afterburner pressure switch, ac current flow 222 Арије gap СІ is designed to breakdown (ionize) at 
from the power source passe ound, the primary Ю Мас. When the voltage across capacitor C4 
winding of transformer T1, through the filter coil ІЛ and aches this value, gap G1 is ionized and a small current 
back to the power source. The varying magnetic field built flows from C4 thr ough ground, the shunting surface of the 
up around the primary winding of ТІ by the ас Вот, igniter plug, ОТ and back to C C4. . The current flow ionizes 
induces a voltage of higher potential in the secondary the air gap between the electrodes of the igniter plug. With 
winding due to an increased turns ratio. gap С1 and the igniter plug ionized, a large current flows 
D - | from capacitor C4 through ground, the igniter plug, Gi 
’ 3-38. When the lower end of the pooner winding is and back to C4. Resistor Ri in parallel with the igniter 


When the charge on capacitor C9 reaches the 
breakdown voltage of gap G2, gap G2is ionized and a small 


negative, current flow is to capacitor C5, electron tube plug provides an alternate path for discharging capacitor 
assemblies V2 and V1, and back to the top of secondary C4 if the igniter plug becomes open circuited or if the 
winding. When the upper end of transformer secondary ignition unit is operated with the output open circuited. 
winding is negative, current flow is through electron tube 

assemblies V3 and V4, through resistor R1 to ground, 3—45. The radio filter consists of feed through capacitor 
through ground to capacitor C6 and back to the lower end Ci, coi 11 and capacitor Са which comprise a 
of transformer secondary winding. Each time the electron conventional т type network. The purpose of this filter is 
tube assemblies conduct, capacitors C5 and C6 charge to a to prevent any radio frequency interference generated 
higher potential. The series combination of capacitors C5 within the unit from appearing on the input power leads. 


pr 
3-5 
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3-46. The main igniter plug, which fires at relatively iow 

tages under normal atmospheric conditions, produces 
gy sparks for ation of the fuel air mixture in 
the combustion section. When the sealed control gap of the 
ignition unit is ionized, a low impedance path exists 
пион which the ting capacitor can discharge a across ше 


material that | Че, ав + E two др + съ iren] Normally а 
potential of 1000 to 1500 volts between the electrodes 
forces enough current | „throug п the semiconductor 


material to ionize the igniter plug g gap a 8 nd discharge ° tl 


plug is в essentially dm ag 
plug. 


afterburner on-off signal to the afterburner fuel pump 
inlet valve, some of the fuel in the line is diverted 
afterburner ignition switch. This fuel gurrounda а bellows 
within the switch. Reference pressure fuel surrounds a 
second bellows within E switch. When the afterburner 
on-off signal pressure increases and exceeds the reference 
pressure (which could be constant, increasiz 

decreasing at the same instant) by 70 +10 psi, hà signal 
pressure bellows is compressed enough to close the 
contacts. This completes & path through which current 
from the aircraft power source (115v, 400 Hz) passes to the 
ignition unit and to the hydraulic fuel transfer pump 
т relay. As the differential pressure decreases, the 
AB i tact 8 will remain ¢ clos ed until this 


in the sensing ¿lement, th w e s contacts с open. 
3-48. The afterburner ign ition switch contacts remain 


closed until the pressure diff ра 
a failure occurs in the sensing element, the contacts open. 


3-49. PRINCIPLES OF OPERATION 


3-50. The starting system allows the pilot to initiate and 
control the starting operation for either cartridge or 
пеше starts. Cartridge starts are performed using gas 
generated from the MXU-4A/A solid propellant cartridge 
and the aircraft battery as the normal electrical power 
source. Pneumatic starts are performed using external 
power as the normal electrical power source and bleed air 
from a gas turbine air compressor. When both engines : 
to be started, the right engine should be started first. This 
18 done to determine 2 that both utility hydraulic pumps are 
operating, and also to avoid entering the right auxiliary 
air door while the left engine is running. The right pump 
delivers 2800 psi and the left pump delivers < 3000 ps 
engine idle RPM. The single needle utility hydraulic 
system pressure gage can thereby be used to check the 
output of both the right and left hydraulic pumps. 


ө 


3-51. See figure 3-1. The main ignition consists of two 
separate and independent circuits, each is in separate 


3-6 


 eapacitor is discharged in periodic surges by с seal ed 


The general 


boxes and each requires its own spark plug. 
peration of each circuit is similar. 


28 Уас flows to 


2. When the ignition switch is closed 
both main i ignition units. Within the j igniti nits the dc 
rted to ac, increased in amplitude, and rec tified to 


pulsating de which charges the tank capacitor. ТІ 


contr ol gap i in the Мог unit. The discharge pass 
igniter plug eavily insulated cable, " 


“р т g. Á 8 semiconducting material shunts the 


electrodes Nha approximately 1000 to 1 500 “volts, 
enough h current flows through the semiconductor to ionize 


reen the electr осе в, Dert ce а 
ge. The periodic high intensity sparks 
us Once combustion has bee 
accomplished, к continues without further 
sparking: с сопвеа gnition is turned off. 


in ас ; Whe еп n the afterburner 
ignition switch: contacts close, current passes from the 
aircraft 115 Vac power 2... to the ошл. ignitio 
circuit of the No. 1 ignition unit and to the hydraulic fuel 
transfer pump control relay during afterburne 

The ignition unit increase . 
асе and rectifies it. The direct current chega a 
tank capacitor within the ignition unit. Th 


collects a relatively large quantity of energy, then 
| rough a sealed control gap, 
iter Кари 


periodicaily releases this T 
discharging across the afterburner ign 


3-54. N ormallya a potential of 1000 to 1500 
the igniter plug el electrodes is Пе о ionize ethe air gap: 
p allows electrons -to flow across the 


The ionized air. gap 


which the tank capacitor can discharge. The discha rge 
produces the spark that ignites the fuel air mixture within 

п igniter. The flame from the torch igniter then 
ignites the fuel air mixture within the tailpipe. The 
afterburner i ignition system functions continuously during 
afterburner operation. 


3-55. GENERAL. 


3-56. То perform maintenance on the systems or 
components, the special tools and test equipment listed in 
pud 3-2 should be used. Alternate equipment with equal 
gre ange and accuracy than that in the Alternate 
Equipment ; column may be substituted. The listed tools 
and test equipment are for мерата aircraft and shop 
maintenance procecures in this section of the manual. 


Т.О. 1Е-40-2-8 


Table 3-2. Tools and Test Equipment 
E TESIA pos pe N ee н Pa НИНА | 


ШЕ Name identification | I | Equip. | Use 


Power source, external | M32A-60 200 00 | Engine starting 
electrical and pneumatic | | (| 
| | | | 
| | К 
| 
x x 
| | | atmosphere | | 
| | | at sea level | | 
Pressurizing unit, stator | 1C3568G1 | | To test operation of AB 
| actuator | | | ignition switch 
| Multimeter = AN/PSM-& ) | | 


3-57. REMOVAL AND INSTALLATION. 
3-58. STARTER. See figure 3-2. 


8-59. Materials. 
Oil, lubricating, MIL—L—7808 


Lockwire, MS20995NC32 
Plastilube, Moly Grade 3 Shaft is held in place by а lock ring. If shaft has 
Lockwire, MSZ0995NC20 sheared, it may be necessary to file a flat holding 
surface 180 degrees apart оп broken shaf 
out shaft with vice grips. 


3-60. Manpower Requirements. 


b. Install new shaft. 


CAUTION _ 
3-61. Removal. 
Insure lock ring is in place and holds shaft securely 
in starter. 


a. Two men required. 


a. Disconnect actuator from door 81 L and Е. 
b. Open door 82R. 
c. Open door 82L 


d. Remove cartridge breech cap and disconnect 


3-62. Installation. 


a. Set starter adapter down with projecting dog’s facing 
upward. Place У band coupling over adapter with the split 


cartridge igniter lead. in the outer band as shown. Tighten V band mut over 
e. Remove coupling clamp at starter inlet connection adapter just enough to hold the two pieces together. 


and turn duct aft to provide starter removal clearance. = 
b. Install gasket and position adapter on engine pad 


f. Remove coupling clamp at starter exhaust studs so that the arrow on the adapter points to 12 
connection and remove exhaust duct. o'elock position. 

g. Loosen V band coupling on starter and remove с. Install nuts and washers on studs. Torque 190—230 
starter. inch-—pounds. 


h. Remove starter adapter mounting bolts and washers. d. Apply 2.5 cc Plastilube Moly Grade 3 to exposed end 
of starter spline. 


i. Remove starter adapter. 
e. Elevate starter and rotate so that breech chamber is 
er Removed. at approximately 8 o'clock. Place it against installed 


3-61А. Start Shaft Replacement with Start 


adapter, carefully engaging starter spline with engine 
a. Lift lock tab and remove snap from around shaft. spline, and working mounting face flange under locking 


edge of V band coupling to insure adapter lugs are engaged 


in starter. 


b. Lubricate with plastic lub Molly No. 3, install shat 
and snap ring. 


с. Bend tab to hold snap ring in place. 


Change 19 3-6A/(3-6B blank) 


Replace safety nut each time Y V--heand coupling 
is unlatehed. Position I 5 olt | : 


Bic eer sel selio aking nut and safety nut. НИ . 
DES ling nuts 25 to 30 Imch--poun ds. 


h. Install gasket on starter inlet duct at star 
V—band coupling with self-locking nut and : iy m nut. 
Torque coupling nuts 75 to 80 тев- роци de · 


i. Connect starter cartridge squib igniter lead. Secu. 
with lockwire. 


$ Install cartridge breech cap. 


съ е 3. Servicing. 


. Remove magnetic drain plug and filler plug, discard 


inspect magn or presence of loose metal. 
"mia ai mounts of ane granular material or fuzz is normal, 
arger pieces indicate possible internal failure. In such 


case, remove unit case, remove unit and tag for overhaul. 


с. Inst i new preformed packing on magnetic drain 
lug and install plug. Tour Sunds irand starter r dral nd 
TP Ta 50: 


а ump Бу ies to lo much oll | before now 
starter is as harmful as e ary аштар. 


d. ЕШ starter sump to lip of fill boss with oll. 


е. install new preformed packing on filler plug and | in 

tall plug. Torque Sundstrand starter drain and filler plug 

to 40—50 inch—pounds; torque Airesearch starter drain 
and filler plug to 90—110 тећ-роипав. 


f. Close doors 828 and 81 L and В. 


Change 19 $e 


Т.О. 1Е-4С-2-8 
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Figure 3-2. Starter Removal and Installation (Sheet 1 of 2) 
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- PNEUMATIC 
INLET DUCT 
COUPLING 
PNEUMATIC „ 
INLET 
pucr—— 


REMOVE THE COUPLING CLAMP AT THE STARTER INLET CONNECTION AND 
TURN DUCT AFT (CW) TO PROVIDE STARTER REMOVAL CLEARANCE. 


EXHAUST DUCT 
COUPLING 


-STARTER 
EXHAUST 
-DUCT 


Figure 3-2. Starter Removal and Installation (Sheet 2 of 2) 
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3-64. INLET AND EXHAUST DOOR LIMIT 
SWITCHES. 


3-65. Tools anc Equipment. 
Multimeter 

3-66. Materials. 
Lockwire, М82099 

3-67. Removal. 
a. Open door 82 L and В. 


b. Ássure cartridges are removed from both starters. 


ee 


c. Open pneumatic inlet or starte: 
associated with switch being терим себ. 


d. Disconnect wires and remove switch from mounting 


bracket. 
3-68. Installation. 
a. Close door that actuates switch being installe d. 


b. If switch plunger can be reached with a feeler gage, 
with switch installed and applicable door closed, install 
switch and add washers until switch plunger touches door 
but does not actuate switch. 


c. Use feeler gage and multimeter to determine 
adjustments required to actuate switch. Multimeter 
indicates continuity between leads 1 and 3 with switch 
actuated. | 


g. Ifswitch plunge: pe eached with feeler gage, 
with switch installed and applicable éoor closed, install 
switch and add washers until switch plunger touches door 
but does not actuate switch. 


h. Connect multimeter to leads 1 and 3. 


er at a time until switch 
actuates. Multimeter indicates oe between leads 1 
and 3. 


i. Remove one thin wash 


ј. Remove two additional thick washers to provide 
necessary over travel. 


k. Install switch to mounting b 
l. Secure switch with lockwire. 
Refer to T.O.1F-4C-2-33. 


n. Check switch operation, close pneumatic inlet door 
and open starter exhaust door. 


m. Connect switch wiring. 


o. Disconnect bundle plug 52P62 gine o 
522623 on right from engine electrical disconnect] : 


p. Connect multimeter to pin L on bundle piug and to 
ground. 


а. Assure throttles are OFF and then move applicable 
ENGINE MASTER switch ON. 


г. Actuate start select switch to applicable position. 28 
Мас will be indicated on multimeter. 


«Ве BSP 


s. Close starter exhaust door and again actuate start 
select switch. Zero voltage will be indicated on multimeter. 


Move start t and ENGINE MASTER switches 


selec 


lose door 82 L and Е. 


See figure 3-3. 


b. Cut lockwire and remove power input leads to no. 1 
and 2 ignition units. 


c. Cut lockwire and remove no. 1 main, no. 2 main and 
afterburner ignition leads. 


ution exciter units 


d. pon locknuts from main igr 


locknute. Ж... all сре сив 55 to 70 ај 
le ined | no. 11 mai 


іп, no. 2 main and afterburner 
ds 130 to 180 inch-pounds and 


3-74. Materials. 


, MS20995NC32 
MS20995NC20 


ing. W Vhen servicing ith engine 


d remove input lead га m exciter 


c. Unclamp no. 4 liner flexible lead from afterburner 
flexible lead and torch igniter orifice bracket. 


d. Unclar np no. 5 liner flexible lead from torch igniter 
fuel line and main fuel manifold. 


e. Unscrew lead sleeve nut from combustion outer 
casing boss and pull lead straight out of casing. 


T.O. IF-4C-2-8 


TORQUE 55-70 
м. LBS. 


TER PLUG) 
AFTERBURNER IGNITION LEAD (ТО AFTERBURNER 
IGNITER PLUG) 


4С-2-8-113 


Figure 3-3. Main Ignition Unit Removal and Installation 


1F-4C-2-8 


IN 
—NO. 4 LINER IGNITION 


IGNITER PLUG _ EXCITER UNIT 


Figure 8-4. Main 
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с. Того variable в eat on a ign iter sun. im. Te трио ise 


озү fring end of g ni ag. 
lamage semiconductor material. 


outer casing. 


3-76. Installation. 


b. и по. 4 liner flexible nent to after? 
lead and to torch ignit rack 


c. Clamp no. du liner flexible lead 
line and to main fuel manifoid. 


4. носни power = lead to ignition unit. Tighten 
finger tight and lockwire 


e. Close doors 83 L апа R. 
3-77. AFTERBURNER IGNITER PLUG. See 
3-78 Materials. 


vire , М820995 NC 32 


То avoid personnel injury ASSI 
stalled on door 818, 


ess doors 83 L or R, 92 L or R and 96 L or lockwire and disconnect 


ect reference and 
ignition switch and 


. Remove lockwire from sleeve nut and power input " Re 


c. Disconnect power input lead from main ig 


unit. 


ing boit. 
d. Unclamp пехіМе afte 
flexible main ign ite 


e. Unclam 


ignition switch and clamp 


and lock wire. 


essure limes to 


3-80. Installation. 


a. Mu variable seat of igni 


БЕ 


AFTERBURNER 
IGNITER PLUG 


CONTROL FLANGE 
MUST BE SEATED 

FIRMLY WHILE NUT 
IS TIGHTENED 


BOSS 
--- SLEEVE 


C^ ~ | NUT 


igure 3-5. Afterburner Igniter Plug Removal and Installation 


LINER INNER 
CONTOUR ~ 


579 A289 1-2-E2 
4с-2-8-(114) 


GEMM аә 


| 
sus : 
3 
ome 
е 


CLAM 


E 


UR 


ESS 


NAL PR 


G 
tch Re 


i 


ion Sw 


= 


ure 3-6. Afterburner Ignit 


e 
i а 


SSURE 
Е 


СЕ РКЕ 


EN 


EFER 


Е 


T.O. IF-4C-2-8 


3-85. CLEANING, DRAINING AND contact. 


LUBRICATION. с. If parts of rubber sealing band have remained and 
3-86. BREECH CAP | cannot be easily wiped away, use a soft bristle wire brush. 
| а Wipe clean with water dampened cloth. 


3-87. Materials. а 


. Dry entire assembly with clean lint free rags. 
Soda, bicarbonate, technical o руте тр “э үсү 

Scouring pad (non—metallic) 3-89. EXTREME ENVIRONMENT DATA. 
Cloth, water dampened 3-90 ENGINE STARTER CARTRIDGE. МХС-ФА/А. 


rush, soft bristle wire | 
PIE аса 3-91. The shelf life and service life of the MXU-4A/A 


3-88. Cleaning. | cartridges are adversely affected Бу high humidity and 


CAUTION _ 


temperature changes. So that maximum life can be 
ized from each cartridge. refer to Т.О.11А2-3-3-7 for 


bas 


To avoid damage to equipment, only authorized 
cleaning materials and methods shall Бе AD ааа тауа 4 АС 
employed. Do not clean starter breech cap with HOP MAINTENANCE 
jet fuel or other flammable material. Immersing 92 MAIX EN ANCE PR ROCE DURES, 
any parts of breech cap assembly having internal _ U ЈЕ U 

insulation in any fluid causes them to fail at first 

start cycle. | 


NOTE RU? of the š 
Soda and water solution is very effective in maintenance proce 
cleaning black power residue from breech items are ‘not listec 
mechanism. 


a. After breech cap has cooled, clean carbon кы ав 
from inside surface of breech cap and locking lugs. Wipe 
residue from surfaces with water and soda solution. If this | 
is not sufficient, steel wool r ay be used followed by wiping the LRU When e : 
with water dam pened « clot A. breakdown manuals E. ave Бе 
numbers are listed. — 


је: m in oe істей, series аге 
і cedures directly E oss t 
Ail 


b. Using lint free rags, wipe surface of dome inside 
breech cap assembly clean to assure a good electrical 


Table 3-3. Line Replaceable Units | 


| : | Applic: able Еј Майне ance € E Applicable Maintenance 
Line | Manufacturers | / Publica 4 Procedures/ Publications 

Replaceable | Part : Shon | — 
Unit 


неви E E 


Т.0.24-179-46- 
T.0.25-J79-46 | 


Exciter, main ignition 1 


Exciter, main ignition 2 
Plug, igniter | 


Starter assembly | 383242-1-1 
| 692057 


ЕЗ 
лора ыны ынаны а ТА ЕР 
z 
E 1 
1 


3.94, PACKAGING. shipping and storage. For preservation and packaging 
methods referred to herein, refer to AFP 71-4 volumes 1 

3-95. Components to be forwarded to the next higher level and 2. Components packed for forwarding must further be 

of maintenance for repairs, test, or check must be cleaned. identified, marked and documented in accordance with 

preserved and packaged for protection against physical applicable Air Force procedures. 

and mechanical damage during subsequent handling, 


3-16 Change 21 
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4-2. The engine control system is compri ed 


airframe and engine mounted contro! linkag ee figure 
4-1 thru 4-3. Throttle levers for each engine are on the left 
console in both the forward and aft cockpits. Mechanical 
linkage, teleflex cables, and a torque beoster transmit 
mechanical motion from the throttle levers to the main 
fuel control and other engine accessories requiring 
mechanical coordination to obtain the desired amount of 
thrust. 

4-3. The control linkage transmits various input and 
feedback signals to the engine control components. The 


system is composed of five independent linkage 
connections: 


a. The airframe power plant control system. 


b. The engine throttle input linkage transmits a signal 


representing throttle position to the main fuel control, 
afterburner fuel control, and по? е area control. 


c. The variable vane feedback linkage transmits a 
signal representing variable vane position to the main fuel 
control. 


д. The nozzle area control to nozzle pump linkage 
transmits a signal representing the direction and amount 
of nozzle movement necessary to establish the scheduled 
exhaust nozzle area. 


e. The nozzle feedback linkage transmits a signal 
representing exhaust nozzle Вар position to the nozzle area 
control. 


4-4. LEADING PARTICULARS. See table 4-1. 
Table 4—1. Leading Particulars 


FORWARD 
TRAVEL 


COCKPIT THROTTLE LEVER 


OFF to IDLE 
OFF to MIL 
OFF to MAX AB 


approximately 9° 
approximately 34" 
approximately 50° 
LOAD LIMITER 


Aft cockpit throttle 55 to 100 Ibs. 


levers (left or right) 
SHIFT BREAKOUT FORCE 


Forward cockpit throttle 8 to 12 Ibs. 


levers (left or right) 
MAIN FUEL CONTROL 


Power shaft rotational 


angie 

0 to 4.5" Engine OFF 

4.5 to 10° Transition from OFF to 
IDLE 


Table 4-1. Leading Particulars 


10 to i3 IDLE (65 --1.0%) 
13 to 65 Transition from IDLE 
to top speed (100 
--0.5%) 
65 to 71° Transition from top 
speed to military (MIL) 
power 
71 to 75 Military power 
75 to 78° Transition from 
military to minimum 
afterburner (MIN AB) 
78 to 110° Minimum afterburner 
to maximum 
afterburner (МАХ АВ) 
operation 
110 to 113° Maximum afterburner 
Operating fluids MIL-T-5624, grade JP 
E 
Supply pressure ratings 135 psi - minimum for 
| operation; 
950 psi - maximum for 
operation; 


1050 psi - maximum 
for any condition 

250 pph ~ maximum 
required to rotate 
booster 100° per second 
against a 60 inch 
-pound output load 

0 to 5 inch-pounds 
input; 0 to 60 inch 
-pounds output, 
transient; 0 to 80 inch 
-pounds output, 
breakaway 

300 inch-pounds 


Flow ratings 


Normal operating torque 
ratings 


Maximum allowable 
torque under any 
condition 

Output shaft rotation 


10 to 124 - maximum 


4-5. COMPONENT DESCRIPTION. The control system 
components consist of a forward and aft cockpit throttle 
quadrant, aft cockpit dual control box, airframe mounted 
engine control box, torque booster, flexible cables and 
engine mounted control boxes on the main fuel control, 
nozzle area control and afterburner fuel control. 


1-6. On aircraft BEFORE Т.О.1Е-4-860, throttle stops in 
the forward cockpit throttle quadrant prevent inadvertent 
engine shutdown when retarding the forward k pit 
throttle levers to IDLE position. The finger lift idle SOL p i 
installed on aircraft AFTER T.O.1F-4-860 to preven 

inadvertent engine shutdown when retarding the forward 
cockpit throttle levers to IDLE position. See f figure 4-2. 


4-7. A friction lever is mounted between the forward 
cockpit throttle levers which permits adj ustment 
throttle lever friction to suit individual requirements. 
friction lever is used also when performing maintenarxce 
on the throttle system. 
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4-8. The switches located on the forward cockpit throttle 
quadrant and throttle levers are as follows: 


a. Main engine ignition switches on the aft side of each 
throttle lever for the respective engine. 


b. Speed brakes switch on the inboard side of right 
throttle lever. 


с. Microphone switch 18 on the inboard side of right 
throttle lever below the speed brake switch. 


d. The auto acquisition switch is on the outboard side 


of the left throttle lever. 


e. Throttle cutoff switches are below the console pan 
across the forward side of the throttle quadrant. T 
throttle cutoff switches control the engine | 
valve operation in conjunction with the engine та 
switches on the engine master panel. 

f. The aft cockpit throttle quadrant left throttle lever 
also contains a speed brake switch and microphone switch 
on the inboard side. 
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Figure 4-1. Airframe Power Plant Control System Orientation (Sheet 1 of 2) 
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WITH AIRCRAFT, THIS ILLUS- 
TRATION 15 TO SHOW THE 
THROTTLE POSITION MARKINGS. 
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NOMENC LATURE 


PILOT'S THROTTLE QUADRANT 
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THROTTLE E LEVER ASSEMBLY 
PILOT'S S RIGHT THROTTLE 
LEVER ASSEMBLY 
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PILOT'S RIGHT TELESCOPIC UNIT 
RADAR PILOT'S THROTTLE 
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THROTTLE LEVER ASSEMBLY 
RADAR PILOT'S RIGHT 
THROTTLE LEVER ASSEMBLY 
RADAR PILOT'S LEFT TELESCOPIC 
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ASSEMBLY 
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ASSEMBLY 

RIGHT ENGINE CONTROL BOX 
ASSEMBLY 

ENGINE MASTER 

SWITCHES 

THROTTLE CUTOFF 


ПОМ VARIES 


OUTBOARD ENGINE , 
CONTROL PANEL — 


Figure 4-1. Airframe Power Plant Control System Orientation (Sheet 2 of 
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ACCESS DOOR 
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AFT CKPT 

LEFT CONSOLE 
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HAND MISSILE 
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BIL 


818 
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REFERENCE | 
DESIGNATI ON] 


У инка IS 


204AA2M] 
204AA2M2 


204АА6М5 
204АА6М6 


204ААЗМ1 


204ААЗМЗ 
204ААЗМ4 


204ААЗМ5 


204АА6М1 
204АА6М2 


7S244(R) 
7S245(L) 
7S246(R) 
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INBOARD ENGINE / 
CONTROL PANEL — 


2) 


$0—2—-8—135—2) 


‚ THROTTLE LEVERS ARE POSITIONED FULL AFT IN 
THE OFF POSITION, THROTTLE CUTOFF SWITCHES 
ARE ACTUATED AND ENGINE MANIFOLD SHUT- 
OFF VALVES ARE CLOSED. 


—LEFT THROTTLE LEVER 


IDLE POSITI OR 


B WHEN ADVANCING THROTTLE LEVER CAM ACTION 


OF IDLE STOP WILL SHIFT THROTTLE LEVER INBOARD гу 
FROM OFF TO IDLE., м 


THE CUTOFF SWITCHES WILL DEACTUATE ALLOWING 
ENGINE MANIFOLD SHUTOFF VALVES TO OPEN 
WHICH PROVIDES FUEL FLOW TO ENGINE. 


BEFORE Т.О. 1Е-4-860 


MILITARY (MIL) POSITION 


C FROM IDLE POSITION, THE THROTTLE LEVERS ARE 
ADVANCED STRAIGHT FORWARD TO REACH MIL- 
ITARY POSITION. THROTTLE LEVERS MAY ВЕ POSI- 
TIONED ANYWHERE IN THE IDLE TO MIL RANGE. 


- RIGHT THROTTLE LEVER У 


AFTERBURNER (MAX) POSITION 


FROM THE MIL POSITION, AFTERBURNER OPERATION 
IS INITIATED BY SHIFTING THROTTLE LEVERS OUT- 
BOARD AND THEN ADVANCING SLIGHTLY. AFTER- 
BURNER OPERATION CAN BE VARIED WITHIN AFTER- 
BURNER (MAX) RANGE TO OBTAIN THE DESIRED 
AMOUNT OF THRUST AUGMENTATION. 


4C--2-8—(180—1) 


Figure 4-2. Forward Cockpit Throttle Lever Positions (Sheet 1 of 2) 
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OFF POSITION 


А THROTTLE LEVERS ARE POSITIONED FULL AFT IN THE 
OFF POSITION THROTTLE CUTOFF SWITCHES ARE 
ACTUATED-AND ENGINE МАМ! IFOLD SHUTOFF 
VALVES ARE CLOSED. 


27 EFT THROTTLE LEVER 
| — RIGHT THROTTLE LEVER 


ан: 
ee 


FRICTION ~ 


IDLE POSITION 


В THE THROTTLES CAN ВЕ ADVANCED FROM OFF 
TO IDLE BY MOVING THE THROTTLES FORWARD. 
THE FINGER LIFT IDLE STOPS MUST BE RAISED TO 
GO INTO THE OFF POSITION. 


THE CUTOFF SWITCHES WILL DEACTUATE ALLOWING 
ENGINE MANIFOLD SHUTOFF VALVES TO OPEN 
WHICH PROVIDES FUEL FLOW TO ENGINE. 


AFTER Т.О, ТЕ-4-860 


С FROM IDLE POSITIC 


D FROM THE MIL POSITION, AFTERBURNER OPERA 


ON, THE THROTTLE LEVERS ARE 
ADVANCED STRAIGHT FORWARD TO REACH MILI- 
TARY POSITION. THROTTLE LEVERS MAY BE POSI- 
TIONED ANYWHERE IN THE IDLE TO MIL RA 


AFTERBURNER (MAX) POSITION 


TION 
IS INITIATED BY SHIFTING THROTTLE LEVERS OUT- 
BOARD AND THEN ADVANCING SLIGHTLY. АЕТЕК- 
BURNER OPERATION САМ BE VARIED WITHIN AFTER- 
BURNER (MAX) RANGE TO OBTAIN THE DESIRED 
AMOUNT OF THRUST AUGMENTATION. 


4С--2-8--180--2) 


Figure 4-2. Forward Cockpit Throttle Lever Positions (Sheet 2 of 2) 
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Figure 4-3. Engine Control Linkage System 


To reduce wear on system, throttle levers оша 
not ре moved except for rigging, equipment access 
or пипай g an dn. и Bert, 22. engin е и 


4-10. Advancing ihe forward cockpit thre ttle lever "um 
OFF to IDLE 2. the engine mast er switch ON y 
| which ове 


engine fuel shutoff valve to th : 
With the engine е advanc ith 

or aft cockpit throttle loe from IDLE to УМ 
increase in fuel flow to the combustion : 
results in increased thrust. At the MIL 
throttle levers, ‘the engine delivers its | 


afterburner (MAX) range. zr ' thru 
augmentation can be varied hetwben | mi imum aod 
maximum within the afterburner range. Retarding the 
forward cockpit throttle lever to OFF returns the engine 
main fuel control to OFF position and actuates the throttle 
cutoff switch which closes the engine fuel shutoff valve. 
The throttle lever to engine main fuel соп го! relationship 
is shown in figure 4-4. 


4-11. Detents are built into the forward cockpit throttle 
quadrant to provide definite ranges of operation and 
prevent the accidental selection of an undersired throttle 

po Or t BEFORE T.O.1F-4-860, when 
advancing the forward cockpit throttle lever from OFF to 


LE position ithe с cam decode of the deed idle чор will 


an throttle lever does not require shifting at IDLE 
position when advancing from OFF towards the MIL 
position. The finger lift idle stop cam provides a positive 
throttle lever stop when retarding the cockpit throttle 
levers from MIL to IDLE position and allows a straight 
and nonrestricted movement forward from OFF to MIL 
position. The forward cockpit throttle lever must be 
shifted outboard at the MIL position when advancing to 
the afterburner range of operation. 


4-12. The aft cockpit throttle levers move with the 
forward cockpit throttle levers throughout the entire 
range of operation. Throttle operation from the aft cockpit 
is limited by the detents of the forward cockpit throttle 
a Aft при, throttle lever - ореганоп Leinen 


to retard the throttles from ешле: range to the] IDLE 
to MIL range. The aft cockpit throttle operation permits 
forward throttle lever movement from OFF to MIL. The 
aft movement of the throttle lever will be from AB range 
to IDLE. Assistance from the forward cockpit is required 
to advance the throttle lever into the AB range or retard 
the throttle lever into the OFF position. The aft cockpit 
throttle levers each contain a load limiting device. Тһе 
load limiter is installed to prevent damage of the telefiex 
cable in the event a force is applied to both forward and 
aft cockpit throttle levers simultaneously. The aft cockpit 
throtties become disengaged from the airframe throttle 


4-8 


| except for rigging; 


system when a force of Š5 to 100 pounds is applied to the 
aft cockpit throttle levers in either the forward or aft 
direction. The load limiter can be reset by placing the 
forward а КИ qe lever against the IDLE or MIL 
ing the aft cockpit throttle lever in the 

which the disconnect occurred. 


1 to the air 

ttle levers should ‘not < я 
° equipment access or initiating & 
zine start unless engine is operating or external fuel 
S88 lied to the torque booster. 


У 


i iliary air door safety struts before 
auxiliary air door. The auxiliary air 
en electrical power is interrupted. 


> n main fuel control (МЕС) до 


conduit housed tele lex able and an airframe e ed 
engine control 1 box. Advancing or retarding the cockpit 
throttle moves the teleflex cable fore-and-aft. The 
fore-and-aft (linear) cable motion is converted to rotary 
motion by the engine control box mounted on the keel in 
the engine bay. This rotary motion is then applied to the 
main fuel control (МЕС) crossover shaft through a clevis 
arm to the torque booster input shaft. The torque booster 
hydraulically amplified the input force and transmits the 
movement to the MFC power shaft anc throttle input 
linkage. 


4-16. COMPONENTS. | 


4-17. Forward Cockpit Throttle Quadrant. The forward 
cockpit throttle quadrant contains throttle levers for the 
control of each engine. Any movement of the throttle 
levers is transmitted by mechanical linkage to the engine 
main fuel control (MFC) and results in a change of engine 
power output. Throttle lever friction can be increased to 
suit individual requirements or to retain the throttie 
levers in a stationary position by moving the throttie 
friction lever forward. On aircraft with throttle quadrants 
10dified by overhaul to incorporate the throttle lever 
friction adjust, the throttle levers contain an independent 
lever friction adjustment screw on the forward side of the 
lower throttle lever (below panels). This adjustment screw, 
astic plug contacting the throttle quadrant shaft, 
provides a means of equalizing the friction between the 
right and left throttle system. 


4-18. The switches on the throttle quadrants are defined 


4-19. Aft Coekpit Throttle Quadrant. The aft cockpit 
throttle quadrant contains throttle levers for the control 
of each engine. Although the aft cockpit throttle levers 
have full travel, they cannot be advanced into the MAX 
position without assistance from the forward cockpit. 
Assistance from the forward cockpit is also required when 
retarding the levers from IDLE to OFF but not from MAX 
to IDLE. The aft cockpit throttle lever movement is 
directly related to forward cockpit throttle lever 


movement, as both the forward and ай cockpit telefiex 
cables are routed through a double sheave wheel in the aft 
cockpit dual contre! box. 


4-20. The aft cockpit throttle lever assemblies eac 
contain a load limiti ng device which allows the levers to 
disengage when an excessive load (56 to 109 pounds) i i 
applied. The load limiting device consists of a p 
operated by a coil spring. The plunger and sprin g are 
attached to the lever and engage the lever bellerank 
causing the entire asse AS ing 
normal operation. Once the lever is disengag ed f from 
bellcrank, the bellcrank continues to move with ts rest of 
the system but the lever is ino perative until the гейін 
limiter is reset. Lever reset is obtained bye positioning the 
forward cockpit throttle lever against the 1 IDLE or MIL 
stop and moving the ай на н, throttle lever in the 
opposite direction from which disengagement occurred. 


4-21. The aft cockpit right throttle lever houses a speed 
brake switch and a microphone switch. 


4-22. Áirframe Power Plant Control System. Movement of 
the forward or aft cockpit throttle levers is transmitted by 
a telefiex cable through the aft cockpit control box to the 
airframe keel mounted engine control box. The telefiex 
cable is housed in an unlined conduit with micro-adjust 
units in the engine bay. The telefiex cable helix engages a 
sheave wheel in the engine control box. The engine control 
box converts linear motion of the telefiex cable to rotary 
motion necessary to operate the engine mounted torque 
booster and throttle input linkage. 


4-23. Teleflex Cable, Conduit and Couplings. The telefiex 
consists of a core of small wires with a spiral (helix) wrap 
on the outside. The teleflex cable is enclosed in conduit 
from the throttle quadrant telescopic units to the control 
boxes. The conduit ends are connected with couplings to 
insure a smooth low friction throttle system. On 62-12199 
THRU 64-737 an adjustable coupling (micro-adjust unit) 
is used with the plain unlined conduit and located in the 
82L/R doors. The micro-adjust unit functions the same as 
a turnbuckle to lengthen or shorten the conduit between 
the dual control box and the engine control box. To vary 
the conduit length has the same effect as lengthening or 
shortening the teleflex cable. This permits alignment of 
the engine control box shaft splines to the MFC crossove 
shaft splines during system rigging. On 64-738 AND UP 
the micro-adjust used with the plain unlined conduit is 
located in the 74L/R door and is not accessible for system 
rigging with the engine installed. 


4-24. Engine Control Box. The engine control box mounts 
to the keel in each engine bay. Each box consists of a whee! 
with a shaft attached to the center. The teleflex cable 
engages the outside of the wheel and fore-and-aft motion 
of the cable, caused by throttle lever movement, is 
converted into rotary motion of the shaft. The rotary 
motion of the shaft is applied to the main fuel control 
crossover shaft and transmitted to the input shaft of the 
torque booster through mechanical linkage. 


4-25. Aft Cockpit Dual Control Box. The dual control box 
contains two double grooved sheaves. The teleflex cables 
connecting the forward cockpit throttle levers to the 
engine control boxes pass through the aft cockpit control 
box and engage one groove on each sheave. A short section 
of teleflex cable connects to each of the aft cockpit throttle 
levers and engages the remaining groove of each sheave. 
Thus the contro! box provides the connection between the 
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forward and aft cockpit throttle levers. 


4-26. Throttle Input Linkage. Movement of the cockpit 
throttle lever rotates the input shaft of the torque booster. 

h oster hydraulically amplifies the input force 
са transmits re movement to the main fuel control 
throttle input shaft. 


4-27. The cable box, bolted to the main fuel control, has 
а shes уе which is connecte d to the main fuel control input 
haft through a toothed clutch. The input shaft rotates ti 
shosve when the clutch 4 is engaged. As the sheave rotat ев, 
а flexible cable which meshes with the sheave із moved. А 
wire wound spirally around the cable engages grooves in 
the sheave to keep the cable from slipping. The cable 
transmits movement, through teflon-lined cable conduits, 
to sheaves in cable boxes on the afterburner fuel control 

and nozzle area control. 


4-28. Variable Vane Feedback Linkage. The variable vane 


feedback cable attaches to the right, first-st: 


age beilerank 
through a swivel assembly. Movement of the vanes is 
itted by the flexible cable, through the teflon-lined 
cable conduit, to the sheave of the feedback cable box on 
the main fuel control. The feedback shaft in the control is 
spring-loaded to keep the cable under tension. 


4-29. Nozzle Area Control to Nozzle Pump Linkage. 
When a change in exhaust nozzle area is required, the 
nozzle area control output rod moves either into or out of 
the control body. Motion of the output rod is transmitted 
to the nozzle pump control lever. As the lever moves, it 
rotates the pump input shaft and the control valve then 
repositions the thrust plate to direct high-pressure oil to 
the rod-end or head-end of the nozzle actuators. 


4-30. Nozzle Feedback Linkage. The nozzle feedback 
cable has two sections, a forward cable and an aft cable. 
The aft cable is connected to the nozzle support ring 
through a telescopic unit. The forward cable engages the 
sheave of nozzle area control feedback cable box: The 
forward and aft cables are connected to each other inside 
the quick disconnect unit which provides for easy cable 
disconnection and removal. The sheave in the cable box is 
rotated by cable movement and mechanically causes the 
feedback shaft of the control to rotate. The sheave is 
springloaded to the nozzle closed position. 


4-31. Torque Booster. Fuel enters the torque boos 
through the inlet port, and flows through the filter element 
to the pressure regulating valve. The valve regulates fuel 
flow to maintain a servo pressure of approximately 160 psi 
above return pressure. The fuel is then routed to the 
interior of the power piston. Rotating the booster input 
shaft and shaft gear sector moves the pilot valve. This 
ports servo fuel to one end of the power piston and vents 
the other end of the piston to return pressure. The 
esulting pressure differential continues to move the 
piston until a hydraulic null relationship is established. 


4-32. Engine Master Switch. The engine master switches 
control power to the main ignition switches and start 
selector switch. The master switches also operate imn 
conjunction with the throttle cutoff switches to control the 
operation of the engine manifold shutoff valves. The 
engine manifoid shutoff valve opens, permitting fuel to 
flow to the engine main fuel pump and to the main fuei 
control, when the engine master switch is placed in the OIN 
position and the forward cockpit throttle lever is moved 
out of the OFF position. Placing the forward cockpit 
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throttle lever in the OFF positi positioning 

engine master switch to OFF closes the engine » manifold 

shutof valve. Placing the engine master switch in the OFF 
ве engine manifold shutoff valve 


controle fans tino of various fuel system components 
along with p pene, а ground circuit for the battery oy 
Placing the engine master switch in the ON position 


nenrizes battery relay connecting the battery to the 
они 1 28 Vde bus. 


“hire utoff Switch. The throttle cutoff switches 
part of the forward cockpit throttle quadrant 
2 sembly yand are actuated by the throttle lever. Operation 


mas ter switches and is described in paragraph 4-32. 


зе x throttle cutoff switches is related to the engine 
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Figure 4-4. Figure 4-4. Airframe Power Plant Control Sv: Schematic (Sheet 1 of 2) 
(4-11 blank) / 4-12 
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Figure 4-4. Airframe Power Plant Control System Schematic (Sheet 2 of 2) 
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OVERTRAVEL 
БА TUBE 
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BOX 
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NOZZLE AREA 
CONTROL 
(SEE VARIABLE NOZZLE 
SYSTEM SCHEMATIC) 
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RIG PIN PORT FOR THROTTLE 
RIGGING (VISIBLE THRU DOOR 83 
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= (SEE MAIN FUEL 
UNREGULATED SERVO SYSTEM SCHEMATIC) 
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SYSTEM SCHEMATIC) 4C—2—8—(163—2) 


Figure 4-4. 
4-13 


T.O. 1F-4C-2-8 


parenthesis in the name column indicates quantity of 
items required. 


4-36. THROTTLE RIG TOOL. See figure 4-5. 


TOOLS AND TEST EQUIPMENT 
4-34. GENERAL. 


4-35. The tools and equipment listed іп table 4-2 should 
be used to perform the maintenance procedures presented 
in this manual. Alternate equipment with equal or greater 
range and accuracy than that stated in the Alternate 
Equipment column may Бе substituted. Number in 


Table 4-2. Tools and Test Equipment 


Alternate Alternate 


Name Identification Equip. Equip. Use 
No. Range Accuracy 


Pin, rig 1C2754-13G2 To position the main fuel 
(part of control during system rigging. 
1C2754G11) 


Screwdriver, throttle stop MDT3209-301 ог To adjust military stops in 


adjusting equivalent. forward cockpit throttle 
quadrant. 
Scale, spring 0 to 40 To check forward cockpit _ 
pounds throttle levers shift breakout 
force. 
Scale, spring 0 to 5 To check system friction. 
pounds 
Scale, push-pull 50 to 100 Check load limiters in aft 
pounds cockpit throttle levers. 
Adapter 1C2754-3G1 (part Used with torque wrench 
of 1C2754G11) when checking torque 
required to rotate torque 
booster input shaft. 
Multimeter AN/PSM-6 ) Adjust throttle cutoff 


switches. 


Safety strut, auxiliary air 
door 


Tester, flight line 


Tester, pressure readout 


Borescope 


Power source, external 
electrical 
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MDE3253-301 or 
32E050034-1 


1С299462А 


1C2995G3 


MIL-L-4042B 


M32A60 


200/115 Vac 
400 cps, 30 


Safety strut for auxiliary air 
door actuator. 


Monitor throttle lever 
position during flight line 
trouble analysis. 


Flight line trouble analysis 
aid. 


To visually inspect cable 
drive wheel of dual control 
throttle box. 


Supply external electrical 
power to aircraft. 


CONTINUED 


Table 4-2. Tools and Test Equipment 


T.O. ЈЕ-4С-2-5 


Alternate Alternate 
Name Identification Equip. Equip. Use 
No. Range Accuracy 
Tool, throttle rig local manufacture To check outer slider and 
(see fig 4-5) swivel nut clearance. 
Scale, spring 0 to 10 Check friction of engine 
pounds control box universals. 
Wrench, torque 0 to 50 inch +2% 
—pounds 
Wrench, torque 0 to 100 +2% 
inch-pounds 
Guard, air duct MDE32786-301 or L. Engine ground operation. 
32E390046-301 
Guard, air duct MDE32786-302 or R. Engine ground operation. 
32E390046-302 
Set, rigging 1C2754G11 Control rigging. 
Pressurizing unit, variable 1C3568G1 Variable vane and throttle systern 
vane (ЈР-4 or JP-5 fuel) rigging. 
Pressurizing unit, nozzle 1C3569G1 Nozzle rigging. 
actuator (MIL—L—7 808 oil) 
Fuel pressure source, 53E390214—1 Throttle rigging. 
torque booster 
Scale, spring 0 to 200 Rigging engine 
pounds control. 
Wrench, torque О to 200 Torque booster installation 
inch-pounds 
Tool, torque booster input local manufacture To center torque booster input 
lever centering (see fig 4—6) lever during dry rigging of throttle 
Analyzer, Jetcal BH112J or Temperature and speed 
BH112JA adjustment 
Analyzer/Trimmer, BH112JB-40 Temperature and speed 
Jetcal adjustment 


Accessories, BH112JB- 40 
Jetcal Analyzer/Trim- 
mer 


See fig 2-27A 
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4-16 


Change 9 


MATERIALS 


STEEL BAR ALLOY (4140) 

FED SPEC, MIL-S-5626 

FSN 9510-596-2178 
QUANTITY REQUIRED 1" X 2" 


TOOL STEEL ROUND 
FED SPEC, QQ-T-570 COND A 
FSN 9510-640-4291 

QUANTITY REQUIRED 22" 


NOTE 


SUBSTITUTION OF ANY WELDABLE AND 
CORROSION RESISTANT STEEL 15 AUTHORIZED. 


Figure 4-5. Throttle Rig Tool 


5/16 


9/32 
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Т.О. 1F-4C-2-8 


APPROX 
ше 3/8 
ли 

|| TAPER | APPROX 

. 025 .040 ‚озо 


REMOVE BEFORE 
FLIGHT 


es 


NOTES 


ШЕР UNDERCUT PROVIDES GO-NO-GO CAPABILITY FOR 
CHECKING TORQUE BOOSTER STOP SCREW ADJUSTMENT. 
IF TOOL ENTERS TO THIS POINT TORQUE BOOSTER 
SHOULD BE REPLACED. IF STOP SCREWS ARE SO 
CLOSE THAT TOOL CANNOT BE INSERTED, TORQUE 
BOOSTER SHOULD BE REPLACED. 


2. ALL DIMENSIONS IN INCHES. 


3. FABRICATE FROM 0.040 STAINLESS STEEL OR ANY 
CORROSION RESISTANT STEEL. 


4C—2—8--(192) 


Figure 4-6. Torque Booster Input Lever Centerline Tool 


Change 9 4-16A/(4-16B blank) 


AIRCRAFT MAINTENANCE 
4-37. GENERAL INFORMATION. 


4-38. CIRCUIT BREAKERS. The only circuit breakers, 
directly related to the airframe power plant control 
systems is the main fuel control circuit breakers. Refer to 
section II. 


4-39. MAINTENANCE CONCEPT. Organizational 
maintenance on engine control systems consists of 
checking operation of the system, isolating a failure of a 
component, adjustment of engine idle and military rpm, 
EGT, and specific gravity of the main and afterburner fuel 
controls, rigging of the linkages and replacement of these 
components. 


4-40. TORQUE VALUES. Critical and nonstandard 
torque values are included in each procedure where 
applicable. For standard torque values, refer to 
T.O.1F-4C-2-36. 


4-41. REMOVAL, INSTALLATION AND 
ADJUSTMENT. 


4-42. FORWARD COCKPIT THROTTLE 
QUADRANT REMOVAL AND INSTALLATION. See 
figure 4-7. 


4-43. Tools and Equipment. 
Scale, spring, 0 to 5 pounds 
4-44. Materials. 


Sealer, MIL-S-7502, Class А-4 
Pin, cotter, MS24665-134 


4-45. Manpower Requirements. 
a. Two men required. 
4-46. Removal. 
a. Remove center engine control panel. 


b. Remove inboard and outboard engine control panel 
as follows: 


(1) Release fasteners and lift panel up. 


(2) Disconnect bundle plugs and stow wire bundles 
and plugs so as not to interfere with quadrant removal. 


c. Remove engaging controller and intercom panels. 
Loosen oxygen regulator panel and lift up for additional 
clearance during quadrant removal. 


d. Remove left console cover panel. 
e. Remove door 9L. 


f. Remove door 6L and remove bleed air duct (1) from 
equipment refrigeration unit. Refer to T.O.1F-4C-2-7 to 
gain access to quadrant mounting bolts (see detail C). 


g. Remove terminal board covers and disconnect wires 
from terminal boards. 


h. Disconnect throttle cutoff switch wiring from 
quadrant and remove switches from mounting bracket. 


i. Remove fore and aft terminal boards and aft 
terminal board mounting plate by removing bolts (3) and 
(5). 


j To eliminate adjustment of teleflex cables if cables 


T.O. 1F-4C-2-8 


are not being removed, place levers in IDLE position. 
Measure and record distance between outer slider and 
swivel nut (see detail B). 


k. Remove two bolts (2) that attach telescopic unit rod 
ends to throttle levers (see view A-A). Do not loosen rod 
end jam nut or telescopic unit lock plug. Insert lockwire 
through rod ends so rod ends and cables cannot be rotated. 


1. Disconnect wire bundle clamps from inboard and 
outboard side of quadrant. 


m. Remove eight quadrant mounting bolts (4) from 
supports (see detail B and view AA). Note position of shims 
and retain shims for reinstallation. 


n. Disconnect bundle clamp located just below fuel 
control panel on large wire bundle that runs along inboard 
side of quadrant. 


o. Move large wire bundle inboard and then raise 
quadrant. Then move wire bundle outboard and under 
inboard support legs. 


p. Insert aluminum strips between outboard support 
legs and insulation blankets. 


q. Force quadrant inboard and up until outboard 
support legs are clear of structure. Rotate quadrant and 
remove from console. 


r. To completely disassemble throttle quadrant, refer 
to Forward Cockpit Throttle Quadrant Assembly and 
Adjustment. 


4-47. Installation. 


a. Assure quadrant is properly assembled and adjusted, 
refer to Forward Cockpit Throttle Quadrant Assembly and 
Adjustment. 


b. Remove both terminal boards from quadrant. Also 
remove aft terminal board mounting plate. 


c. With engine control panels removed from console, 
install quadrant assembly through top of console. Position 
quadrant in console so inboard support legs are resting on 
top of large wire bundle. 


d. Insert aluminum strips between outboard support 
legs and insulation blankets. 


e. Force support legs between structural members and 
position as far outboard as possible. 


f. Move wire bundle inboard from under support legs 
and move quadrant down into position. 


g. Reinstall shims and then install one mounting bolt 
in each of inboard support legs and forward outboard leg. 


h. Temporarily install inboard, center, and outboard 
engine control panels and then move both throttle levers 
and the friction lever throughout entire range of travel 
and check for adequate clearance. Clearance between 
right throttle lever and inboard engine control panel must 
be a minimum of 0.10 inch. Remove layers of shims as 
required to move levers inboard or outboard. 


i. Apply a coat of sealer in area of holes in the cockpit 
floor after correct shim thickness is determined. Install all 
mounting bolts. 


j. Shim aft outboard support as required and install 
mounting bolts. Remove engine control panels. Maximum 
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xe — 


DOOR 9L 


THROTTLE 
CUTOFF 
SWITCHES 


ADJUSTMENT 
NUTS 


ACTUATOR 


SHIMS 
0.094 IN. MAX 


DETAIL B 


` 


7 VIEW А-А 


OXYGEN 
DILUTER 
PANEL 


MAINTAIN 
0.10 IN. 
CLEARANCE 
BETWEEN 
PANELS AND 
THROTTLE 


COVER PANEL 
5Z220 
PILOTS 


52Z207 INBOARD 
PILOTS ENGINE 
OUTBOARD CONTROL 
ENGINE PANEL 
CONTROL “_CENTER 627208 
PANEL ENGINE CONTROLLER 
CONTROL ASSY 
PANEL — INTERCOM 
PANEL 
TELESCOPIC UNIT DETAIL A 
OUTER SLIDER 
SWIVEL NUT NOTES 


1. POSITION WIRE TERMINALS WITHIN THE BARRIERS TO 
PROVIDE A MINIMUM CLEARANCE WITH BARRIER POSTS 
OF 0.03 INCH TO PROVIDE CLEARANCE FOR COVER 
INSTALLATION. 

EP PROVIDE 4.50 +0.10 INCH WIRE BUNDLE LENGTH 
BETWEEN FACES OF CLAMPS. 

ЕВ WIRE BUNDLE NOT TO EXTEND 0.10 INCH MAXIMUM 
BEYOND EDGE OF TERMINAL BOARD COVER. 

ЕВ WIRE BUNDLE NOT TO EXTEND BEYOND EDGE OF 
TERMINAL BOARD COVER. 

ЕВ VINYL COVERING OF WIRE BUNDLE TO EXTEND 
BEYOND OUTER MOUNTING BOLTS. 

ЕВ. OXYGEN REGULATOR PANEL FURNISHED WITH 2 FOOT 
PIGTAILS. CHECK FOR CONTINUITY MUST BE MADE. 
GROUND WIRE MUST BE CONNECTED TO GROUND. 
REMAINING WIRE TO BE ATTACHED TO POST 19 OF 
51TB205B. 

ED 62-12199 THRU 63-7420. 

ЕВ AFTER T.O. 1F-4-755. 

ED BEFORE T.O. 1F-4-860. 

ПӘ» AFTER T.O. 1Е-4-860. 
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Figure 4-7. Forward Cockpit Throttle Quadrant Removal and Installation (Sheet 1 of 3) 
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ER20C 


T.O. 1F-4C-2-8 


@ ACCESS 


DOOR 9L 


gene: DETAIL C 


DOOR 6L 


(5) 
У 


г” IN. МАХ 


EP DETAIL D 


[ГЭ DETAIL D 
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Figure 4-7. Forward Cockpit Throttle Quadrant Removal and Installation (Sheet 2 of 3) 
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Е Q375A20 
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Figure 4-7. Forward Cockpit Throttle Quadrant Removal and Installation (Sheet 3 of 3) 
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one 0.094 inch shim at each location. 


k. With friction lever set full aft check load at grip of 
each lever with scale to assure a load of zero to 1/2 pound 
will move the levers between IDLE and MIL. If load is in 
excess of 1/2 pound, check installation of shims and 
mounting bolts for possible warpage that may have been 
induced in quadrant during installation. 


1. Install bleed air duct to equipment refrigeration 
unit. Refer to T.O.1F-4C-2-7 and install door 6L. 


m. Attach telescopic unit rod ends to throttle levers and 
place levers in IDLE position. Move adjustment bolts (see 
view А-А) up or down to obtain dimensions recorded іп 
step j during removal. If teleflex cables were removed or 
rod end jamnuts or telescopic unit lock plugs loosened, 
adjust teleflex cable. Refer to paragraph 4-115. 

NOTE 
Telescopic unit rod end attaching bolts must be 
installed with heads together (see view А-А). 
n. Install cotter pins in rod end attaching bolts. 


o. Install throttle cutoff switches to mounting bracket. 


CAUTION 


To prevent possible electrical short circuits, 
perform a FOD check of terminal board areas 
before installing terminal board covers. 


p. Install fore and aft terminal boards and attach wires 
to terminal boards (see details D and E). Install terminal 
board covers. Attach all bundle clamps. 


q. Adjust throttle cutoff switches. Refer to paragraph 
4-80. 


r. Perform ignition system operational check; refer to 
section III. 


s. Perform system checks as follows: 
(1) Auto acquisition switch, refer to T.O.1F-4C-2-19. 
shutoff valve, refer to 


(2) Engine manifold 


T.O.1F-4C-2-10. 


(3) Intercommunications subsystem, refer to 


T.O.1F-4C-2-14. 
(4) Speed brakes, refer to T.O.1F-4C-2-4. 


NOTE 


Perform a thorough foreign object check of area 
before installing panels. 


t. Install all console panels. 


u. Install access door 9L after completing quality 
assurance inspection. 


v. Install cover panel on inside of console. 


w. Perform engine checkout. Refer to section II. 
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4-48. Quality Assurance Summary. 
a. Cotter pins installed in rod end attaching bolts. 
b. Assure area has been thoroughly cleaned. 
c. Terminal board covers installed. 
d. Check for possible chafe points. 
e. Engine control panels properly installed. 
f. All operational checks performed. 
4-49. AFT COCKPIT THROTTLE QUADRANT. 
4—50. Tools and Equipment. 


Wrench, torque, 0 to 50 inch-pounds 
Scale, spring, O to 5 pounds 


4—51. Materials. 
Pin, cotter, MS24665-134 
4—52. Removal. 


a. Place both generator control switches in forward 
cockpit OFF. 


b. Remove following: 


(1) Remove radar set control panel from aft cockpit 
left console. Refer to T.O.1F-4C-2-20. 


(2 Remove central control panel. Refer to 


T.O.1F-4C-2-14. 


c. Remove brush panel from between throttle levers 
and then remove remaining portion of aft throttle panel. 


d. Remove small panel just aft of throttle panel. 


e. Remove forward cover panel from inside of left 
console. 


f. Remove autopilot amplifier. Refer to 


T.O.1F-4C-2-16. 


g. Remove ARBCS rate gyro mounting bracket. Refer 
to T.O.1F-4C-2-17. 


h. Remove bolts that attach telescopic units to 
bellcranks. 


NOTE 


Install wire through telescopic units rod ends to 
prevent rotation of telescopic rod ends and 
teleflex cables. Rotating telescopic unit rod end 
changes telescopic unit and teleflex cable 
adjustment. 


i. Disconnect quadrant assembly wire bundle plug. 


j. Remove four bolts that attach quadrant assembly to 
supporting structure. 


NOTE 


Retain laminated shims for installation use as 
required. 


k. Lift quadrant assembly up and swing supports 
forward until supports are approximately horizontal. 


1. While holding supports horizontal, move levers 
slightly aft and then rotate entire assembly inboard at 
bottom. Remove entire quadrant assembly through inside 
of console. 
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4-53. Installation. 


a. Hold quadrant assembly up by levers and swing 
supports up to horizontal position. 


b. Insert quadrant assembly, levers first, through inside 
of console. 


c. Rotate quadrant up through console with levers 
positioned slightly aft. 


d. Hold quadrant up and allow supports to swing down 
(vertical). 


NOTE 


Add laminated shims (max. 0.094 per quadrant 
assembly) to obtain required clearance between 
throttle lever and throttle panel. 


e. Place quadrant assembly on supporting structure 
and install mounting bolts. Torque mounting bolts 20 to 25 
inch-pounds. 


f. Connect quadrant assembly bundle plug. 


g. Utilize scale to check throttle lever friction 
throughout entire range of travel. Lever friction must be 
less than 0.25 lb when measured at hand grip. 


h. Position rod ends of telescopic units in the bellcranks 
and install bolts. 


i. Install cotter pins. 


NOTE 


When conditions specified in steps j thru | are not 
met, adjust the short section of teleflex cable 
connecting levers to aft cockpit control box, refer 
to paragraph 4-75. 


j. Position forward cockpit throttle levers at OFF and 
check aft cockpit throttle lever telescopic unit to swivel 
clearance for minimum of 0.25 inch. 


k. Position forward cockpit throttle levers at OFF. 
Check that distance from center of aft cockpit throttle 
lever bellcrank bolts (point X; see figure 4-11) to 
equipment shelf is 2.20 +0.10 inches. Also, aft cockpit 
throttle lever knobs must align within 0.25 inch. 


1. Position forward cockpit throttle lever at MAX А/В 
and check both att cockpit telescopic units to assure that 
inner slide does not pass inspection hole of outer slide. 


m. Install ARBCS rate gyro and mounting bracket. 


n. Install autopilot amplifier. Refer to T.O.1F-4C-2-16. 
Install cover panel on inside of left console. 


o. Install following: 


(1) Install radar set control panel. Refer to 
T.O.1F-4C-2-20. 


(2) Install 
T.O.1F-4C-2-14. 


central control panel. Refer to 


p. Install throttle panel and the small panel just aft of 
throttle panel. 
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4-54. Quality Assurance Summary. 


a. Autopilot amplifier, ARBCS rate gyro, and all 
control panels properly installed. 


4-55. Adjustment. 


4-56. Adjustment of aft cockpit throttle quadrant 
assembly consists of establishing the proper relationship 
between aft cockpit telescopic units and ће teleflex cables 
connecting quadrant to the control box and the forward 
cockpit throttle quadrant. Refer to paragraph 4-75 for 
adjustment of aft cockpit telescopic units and cables. 


4-57. TORQUE BOOSTER. 
4-58. Tools and Equipment. 
Wrench, torque, 0 to 200 inch-pounds 
Set, rigging 
Wrench, torque, 0 to 50 inch-pounds 
4—59. Materials. 
Lockwire, MS20995NC32 
4-60. Removal. See figure 4-8. 
a. Open doors 81R and 82L. 


b. Disconnect supply, return, and drain lines from 
booster. 


c. Loosen bolts that attach booster output lever to main 
fuel control power shaft. 


d. Remove bolts that attach booster bracket to main 
fuel control. 


e. Remove booster and bracket. 
f Remove bracket from booster. 
4—61. Installation. See figure 4-9. 


a. Perform an airframe power control system rigging 
check. Refer to paragraph 4-115. 


b. Close door 81R and 82L. 

c. Perform engine checkout. Refer to section II. 
4-62. ENGINE CONTROL BOX. See figure 4-10. 
4—63. Tools and Equipment. 


Wrench, torque, 0 to 50 inch-pounds 
Wrench, torque, 0 to 100 inch-pounds 
Safety strut, auxiliary air door 


4—64. Materials. 
Pin, cotter, MS24665-149 
4—65. Removal. 


WARNING 


To prevent personnel injury assure strut is 
installed on door 81L/R actuators. 


a. Install safety strut on door 81L/R and open door 82L. 
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REMOVAL 
HOSES 


a DISCONNECT THE SUPPLY, DRAIN AND REFERENCE 
PRESSURE HOSES AT THE TORQUE BOOSTER. 


3 TORQUE BOOSTER 


а SEPARATE THE TORQUE BOOSTER AND MOUNTING 
BRACKET FROM THE MAIN FUEL CONTROL CABLE BOX 
BY REMOVING THE THREE MOUNTING BOLTS AND 
WASHERS (THE CENTER BOLT CANNOT BE COMPLETELY 
REMOVED FROM THE MOUNTING BRACKET). 


CAP OR PLUG ALL OPEN PORTS. 


b REMOVE THE TORQUE BOOSTER AND MOUNTING 
BRACKET AS AN ASSEMBLY. 


FUEL 
TORQUE BOOSTER DRAIN HOSE 


Note 


Ж г. 
SERVO И нау IF АМҮ RIGGING IS TO ВЕ PERFORMED, 
с FUEL КС я INSTALL THREE SLAVE BOLTS AND WASHERS 


TO HOLD THE CABLE BOX IN PLACE UNTIL 
THE TORQUE BOOSTER IS REINSTALLED. 


| SUPPLY 
T HOSE 


BOLT (2) 


an 6 
4 2 3 
` 


қ 


|) 


> f 


“a 


МУ 
ѓ Nos REFERENCE FUEL 
ка 5 els 
ши @ N! PRESSURE HOSE 


CENTER 
BOLT 


| x MAIN FUEL дати M 5 \ 
Е | ГА“ MAIN FUEL. Tm 
ae CONTROL = 
J 


СЪДА = 


COMPLETE DISASSEMBLY 


2 OUTPUT YOKE 


Note 


THE TWO SPLINE BOLTS ARE RIVETED TO 
PREVENT REMOVAL FROM THE OUTPUT 
YOKE. 


а REMOVE THE UNION, REDUCER AND 90 DEGREE ELBOW 
FROM THE TORQUE BOOSTER. 


Ы PLUG ALL OPEN PORTS. 


LOOSEN BUT DO NOT REMOVE THE TWO SPLINE BOLTS 
THAT CONNECT THE TORQUE BOOSTER OUTPUT YOKE 
TO THE MAIN FUEL CONTROL INPUT SHAFT. 


REMOVE THE FOUR MOUNTING BOLTS AND WASHERS 
С SECURING THE MOUNTING BRACKET TO THE TORQUE 
BOOSTER. 


CONTROL 
CABLE BOX 


SPLINE BOLT (2) 


OUTPUT 
YOKE 


TORQUE BOOSTER 
MOUNTING BRACKET 


TORQUE BOOSTER 
INPUT SHAFT 


Ј79-В3586-3-А2А 
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Figure 4-8. Torque Booster Removal 
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INSTALLATION 


] UNIONS AND ELBOWS 


Note 


THE THROTTLE INPUT LINKAGE MUST BE RIGGED 
BEFORE THE TORQUE BOOSTER IS INSTALLED. 


Я INSPECT THE TORQUE BOOSTER INPUT ARM FOR 
LOOSENESS AS FOLLOWS: 


HOLD THE TORQUE BOOSTER IN ONE HAND WITH 
THE THUMB PRESSING DOWN ON THE INPUT SHAFT; 
HOLD THE INPUT ARM WITH THE OTHER HAND. 


GENTLY TRY TO ROCK THE INPUT ARM ON THE 
INPUT SHAFT. IF THE INPUT ARM MOVES ON THE 
SHAFT, SPLINE WEAR IS INDICATED AND THE 

TORQUE BOOSTER SHALL BE RETURNED TO OVERHAUL. 


Note 


THF INPUT ARM SPLINE SHAFT HAS A NORMAL 
MOVEMENT OF ABOUT 1/8 INCH INTO AND OUT 
OF THE TORQUE BOOSTER BODY. DO NOT CON- 
FUSE THIS MOVEMENT WITH LOOSENESS OR 
SLIDING OF THE INPUT ARM ON THE INPUT SHAFT. 


ІХ мал 


КН 


INPUT 
SHAFT 


J79-B3583-5-A2A 


Ao 


TORQUE BOOSTER | 


b INSPECT THE TORQUE BOOSTER INPUT ARM BEARING 
AS FOLLOWS: 


j (1) MEASURE AXIAL BEARING PLAY. IF IT EXCEEDS 0.010 INCH, 


THE TORQUE BOOSTER SHALL BE RETURN TO OVERHAUL. 


(2) IF THE TORQUE REQUIRED TO ROTATE THE BEARING 
ONE COMPLETE REVOLUTION EXCEEDS 3 LB-IN. 
AND/OR THERE IS NOTICEABLE BINDING OR ERRA- 
TIC MOTION, THE TORQUE BOOSTER SHALL BE 
RETURNED TO OVERHAUL. 


BOLT (1/4 - 20 x 3 
IN. LONG) 


NUT 


WASHER 


NUT 


TORQUE 
WRENCH 


SOCKET 


| / 
= мы. С] 
С ASSEMBLE А NEW O-RING ON A UNION AND IN- 


STALL IN THE FUEL SUPPLY PORT; TORQUE TO 135- 
150 LB-IN. 


a ASSEMBLE A NEW O-RING ON A REDUCER AND IN- 
STALL IN THE FUEL DRAIN PORT; TORQUE TO 40-50 
LB-IN, 


@ ASSEMBLE A JAM NUT AND A NEW O-RING ON A 
90 DEGREE ELBOW AND INSTALL IN THE REFERENCE 
FUEL PRESSURE PORT. 


Фа “= AS 
Ќ W^. p O-RING 
S ы N 
~~... NO JAM 
"ааа 7 7 NUT 
ИД 90° 
зА) зе . ELBOW 
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Figure 4-9. Torque Booster Installation (Sheet 1 of 3) 
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2 ВКАСКЕТ 3 MAIN FUEL CONTROL SHAFT POSITIONING 


a PLACE A BOLT AND WASHER IN THE CENTER HOLE OF 
THE MOUNTING BRACKET, THE BOLT CANNOT BE IN- 


STALLED AFTER THE MOUNTING BRACKET 15 MOUNTED а ROTATE THE THROTTLE INPUT SHAFT ON THE MAIN 
ON THE TORQUE BOOSTER. FUEL CONTROL TO THE OFF POSITION, AGAINST THE 
STOP IN THE CONTROL, WITH ADAPTER WRENCH, 
b INSTALL THE MOUNTING BRACKET ON THE TORQUE 1С2754-3С1. 
BOOSTER WITH FOUR BOLTS. TORQUE THE BOLTS ТО 
24-27 LB-IN. 


b THREAD RIGGING РМ, 1С2754-1362, INTO THE RIG- 
GING PORT. IF THE PIN IS PROPERLY ENGAGED, THE 
SHAFT WILL NOT ROTATE. 


^ om 
-- 


ADAPTER WRENCH 
1С2754-ЗС 1 


TORQUE BOOSTER 


MOUNTING BRACKET CENTER BOLT 


BOLT (4) 
1/2 IN. LONG 


LOCKWIRE THE TWO BOLTS INSTALLED IN THE 


С  COUNTERSUNK MOUNTING HOLES AS SHOWN. 
BOTTOM VIEW WITH no Ml i 
MOUNTING BRACKET 29 Np INSTALLED 
INSTALLED | = ОКЕ 
( RIGGING PIN 
\ 1C2754-13G2 
LOCKWIRE-—À 
ЈУ 
E ~ 
e) 1 УХА, serine COUNTERSUNK REMOVE THE THREE SLAVE MOUNTING BOLTS AND 
eK ors MOUNTING С WASHERS FROM THE CABLE BOX ON THE MAIN FUEL 
уч BOLT HOLE 
CONTROL. LEAVE THE BOLT NEAREST THE СОМРВЕ5- 


SOR CASE INSTALLED. 


d LOOSEN THE TWO SPLINE BOLTS ON THE TORQUE 
BOOSTER OUTPUT YOKE. 
SLAVE MOUNTING 


LEAVE 
ROTATE THE INPUT ARM ON THE TORQUE BOOSTER BOLT 
€ COUNTER CLOCKWISE UNTIL THE POINTER IS ALIGNED INSTALLED 
WITH THE LONG CENTER MARK ON THE TORQUE ü 
BOOSTER. THIS IS THE ZERO POSITION. 


J79-B3584-5- A2 
4C—2—8—(35—2)A 


Figure 4-9. Torque Booster Installation (Sheet 2 of 3) 
Change 3 4-25 


Т.О. 1F-4C-2-8 


8 


4-26 


4 


TORQUE BOOSTER 
POSITION THE TORQUE BOOSTER ON THE MAIN FUEL 


a CONTROL AND SECURE WITH THREE BOLTS AND 


b 


MOUNTING BOLT 


WASHERS (THE CENTER BOLT 15 ALREADY IN POSITION). 
TIGHTEN THE BOLTS FINGERTIGHT. 


MAKE SURE THAT THE POINTER IS ALIGNED WITHIN THE 
SHORT MARKS ON EITHER SIDE OF THE LONG CENTER 
MARK. IF THE POINTER IS ALIGNED DIRECTLY WITH 
THE SHORT MARK BETWEEN THE LONG CENTER MARK 
AND THE ZERO, REMOVE THE TORQUE BOOSTER AND 
RESET THE POINTER TO ALIGN WITH THE SHORT MARK 
ON THE OTHER SIDE OF THE CENTER MARK. REINSTALL 
THE TORQUE BOOSTER AND RECHECK THE 
POINTER POSITION. 


TORQUE THE THREE MOUNTING BOLTS TO 24-27 
LB-IN. AND LOCKWIRE, 


TORQUE THE TWO SPLINE BOLTS TO 36-45 LB-IN. 
AND LOCKWIRE. 


SPLINE BOLTS 


СУД 
Фа 


| ME eio L 1C2754-13G2 
UA | @ | | (ae 


INSTALLATION CHECK 


REMOVE THE RIGGING PIN FROM THE MAIN FUEL 
CONTROL. 


ROTATE THE INPUT SHAFT ON THE TORQUE BOOSTER 
THROUGHOUT ITS FULL TRAVEL, FROM STOP TO STOP, 
CHECKING FOR FREEDOM OF MOVEMENT WITHOUT 
BINDING. ROTATIONAL TORQUE SHALL NOT EXCEED 
40 LB-IN. THE OUTPUT YOKE SHOULD NOT BOTTOM 
AGAINST THE BODY AT EITHER EXTREME OF ROTATION. 


TO OFF 


ADAPTER WRENCH 
1С2754-3О1 


RIGGING PIN 
1C2754-13G2 


FINAL CONNECTIONS 


CONNECT THE FUEL SUPPLY HOSE TO THE UNION; 
TORQUE THE COUPLING NUT TO 135-150 LB-IN. AND 
LOCKWIRE. 


CONNECT THE FUEL DRAIN HOSE TO THE REDUCER; 
TORQUE THE COUPLING NUT TO 135-150 LB-IN. AND 
LOCKWIRE 


CONNECT THE REFERENCE FUEL PRESSURE HOSE TO 
THE 90 DEGREE ELBOW; TORQUE THE COUPLING NUT 
TO 155-175 LB-IN; TORQUE THE ELBOW JAM NUT TO 
155-175 LB-IN. LOCKWIRE THE JAM NUT TO THE 
COUPLING NUT. 


FUEL DRAIN 


FUEL SUPPLY HOSE 


| 3 ЗА 
REFERENCE FUEL 
PRESSURE HOSE | 


oy 


J79-93585-3-A2 


Figure 4-9. Torque Booster Installation (Sheet 3 of 3) 
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TELEFLEX ENGINE TELEFLEX CONDUIT TORQ UE VALUES 


CONTROL BOX 


TORQUE VALUE 
INC H-POUNDS 


40-60 


CONNECTOR NUT 
THREAD SIZE 


7/16 - 20 


1⁄2 - 20 60-80 


5/8 - 20 80-100 


КН INSTL 


LUBE SHAFT SPLINES 
WITH MIL-L-15719 8 
GREASE 


INSTL LH 
ОКОВЕ (7) NOTES 

13-15 ІМ.-1В < 

(TYPICAL) 9 GB» LOCKWIRE WITH MS20995NC32 WIRE 


ЕВ AFTER T.O. 1F-4-849, SELF RETAINING BOLTS ARE 
INSTALLED IN THE CLEVIS FORK AND PAINTED 
BLUE (COLOR NO. 15102, MIL-STD-595 SPEC MIL- 
L-19537 OR EQUIVALENT) TO DENIOTE CRITICAL 


AREA. 
. END FITTING о 
‚ OVER TRAVEL TUBE 
. ENGINE CONTROL BOX (2) 


204AA6MI (L) 
204AA6M2 (R) 
. BOLT AND WASHER 
. TORQUE SHAFT 


. FUEL CONTROL CROSS- 
OVER SHAFT 

. SPLINE SHAFT BOLT 

. BOLT AND WASHER 

. BOLT AND WASHER 
(2 REQD) 


TORQUE 
13-15 IN.-LB 
(TYPICAL) 


HARTMAN-HYUCK 
ENGINE CONTROL BOX 


BOLT SHANK ENGAGED IN 
SPLINE SHAFT UNDERCUT 


PROPER FUEL CONTROL 
SHAFT INSTALLATION 4C—2—8—(148—1)A 


Figure 4-10. Control Box Removal and Installation (Sheet 1 of 2) 
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T.O. 1F-4C-2-8 И 


TELESCOPIC 
UNITS 


B ADAPTER NUTS 
TORQUE 15-20 IN.-LB 


DON 
COCKPIT S HYUCK CONTROL BOX 
FLOOR we | INSTALLATION 
B сто AFT COCKPIT 
> 4 | 
< 2 LOCKWIRE «MH 
“ы. ` 
ud 


204AA3M5 DUAL 
CONTROL BOX 


THROTTLE QUADRANT 
LOCKWIRE 
SCREW 
O 
Š EQUIPMENT 
ІС SHELF BOLT 
B TORQUE 75-100 IN .-LB € 
TORQUE 
15-20 IN.-LB 
| COCKPIT 2 A INSPECTION HOLE 
OOR | д SWIVEL NUT i 
TORQUE u 2 уба) — —— LOCK WIRE 
(TYPICAL) ТТ се | 


4С-2-8-(148-2) 


Figure 4-10. Control Box Removal and Installation (Sheet 2 of 2) 
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NOTE 
Prior to removing left engine control box from 
aircraft. it mav be necessary to remove some 
hydraulic lines which connect to auxiliary air 
door hydraulic selector valves above engine 
control box. 


b. Position forward cockpit throttle lever in OFF. 


c. Remove spline shaft bolt and disconnect engine 
control box torque shaft from main fuel control crossover 
shaft. 


d. Remove overtravel tube from aft side of control box. 


e. Disconnect conduit end fitting from forward side of 


control box. 


Г Remove three mounting bolts. 
CAUTION 


Be careful not to kink teleflex cable. 


г. Carefully move aft edge of control box away from 
structure and at same time rotate control box torque shaft 
counterclockwise (left installation) or clockwise (right 
installation) to remove control box from teleflex cable. 


4-66. Installation. 
a. Position forward cockpit throttle lever in OFF. 
b. Insert teleflex cable into forward hole of control box. 


с. Turn torque shaft in a clockwise direction to roll 
control box on teleflex cable. 


NOTE 
Rotate torque shaft in a clockwise direction when 


installing left control box and counterclockwise 
when installing right control box. 


d. Place control box and teleflex conduit/cable in 
position on aircraft structure. 


e. Install three mounting bolts and washers. There are 
four mounting holes in engine control box of which onlv 
three are used. When installing control box in left side. aft 
mounting hole is not used. When installing control box in 
right side, bottom mounting hole is not used. Torque bolts 
13 to 15 inch-pounds. 


f. Connect conduit end fitting to forward side of control 
box and torque 40 to 60 inch-pounds. 


g. Position forward cockpit throttle lever in IDLE. 
Measure distance cable extends beyond centerline of con- 
trol box. If cable does not extend 0.25 to 0.75 inches be- 
yond outlet of control box, adjust teleflex cable. Refer 
to paragraph 4—75. 


h. Install overtravel tube to aft side of control box. 
Torque 40 to 60 inch—pounds and lockwire. 


|. Perform an airframe power plant control system 
friction check refer to section ЇЇ. 


j- Rig airframe power plant control svstem: refer to 
paragraph 4-115. 


k. Torque spline shaft 5/16 inch bolt 13 to 15 inch— 
pounds or 1/4 inch bolt 30 to 40 inch—pounds and install 
cotter pin. 


T.O. 1Е-4С-2-8 


CAUTION 


If hydraulic lines have been removed from 
auxiliary air door hydraulic selector valves prior 
to removal of left engine control box. assure all 
hvdraulic lines have been properly connected to 
selector valves after installation of control box. 


|. Close door 82L. 
4-67. Qualitv Assurance Summary. 
a. Perform engine checkout. Refer to section Il. 


4-68. AFT COCKPIT DUAL CONTROL BOX. See figure 
4-10. 


4-69. Tools and Equipment. 
Wrench. torque. 0 to 50 inch-pounds 
4-70. Materials. 


Pin. cotter. MS24665-134 

Lockwire. MS20995NC32 

Sealer. MIL-S-7502. Class A-4 
Compound. sealing. MIL-S-7126. Туре I 


4-71. Removal. 


a. Remove cover panel from inside of aft cockpit left 
console and remove autopilot amplifier. 


b. Remove radio receiver-transmitter. Refer to 


T.O.1F-4C-2-14. 
c. Remove teleflex cables. Refer to paragraph 4-75. 


d. Disconnect telescopic unit inner slides from control 
box in aft cockpit. 


e. Cut lockwire and remove two hex nuts securing 
control box against floor in aft cockpit and then remove 
washers. 


NOTE 


Washers must be removed to allow control box to 
be shifted forward to disengage conduit. Washers 
stick to floor and will not allow the control box to 
shift forward because of cockpit pressurization 
sealer being applied. 


f. Install plugs in control box ports that protrude 
through cockpit floor to prevent dirt from entering box 
during removal. 


g. Remove Aero 7A launcher from forward ieft hand 
missile cavity. Refer to T.O.1F-4C-2-18. 


h. Remove eight screws from wire bundle support 
directly below control box in missile cavity. Remove 
bottom portion of support and then remove top portion 
from above wire bundle. 


1. Remove overtravel tubes from bottom side of control 
box. | 


j. Remove equipment cooling duct just below control 
box Бу removing clamps and shifting duct forward. and 
then aft. Refer to T.O.1F-4C-2-7. 


k. Loosen bolts in conduit body connectors just ahead of 
control box. Slide connectors forward until conduit ends 
are visible. 


l. Disconnect two sections of conduit from forward side 
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T.O. 1Е-4С-2-8 


of control box. 


m. Disconnect conduit end fittings from aft side of 
control box but do not attempt to disengage conduit from 
control box. 


n. Remove nuts from control box mounting bolts. 


o. Push mounting bolts out as far as possible, and then 
shift control box slightly outboard, down, then forward to 
disengage conduit. 


NOTE 


There are washers installed between control box 
and cockpit floor and it may be necessary to apply 
pressure from above to break them loose after 
having lowered control box slightly. If washers 
are not broken loose, it is difficult to remove 
control box. i 


p. Remove mounting bolts from control box. 
4-72. Installation. (TELEFLEX) 


a. Place one washer on each mounting bolt and install 
bolts in control box so they are flush with mounting 
surface. 


b. Install two washers to control box that fit between 
control box and cockpit floor. 


c. Brush on a coat of sealer in area of holes in cockpit 
floor. 


d. Engage aft sections of conduit in control box and 
rotate control box into position. 


e. Push mounting bolts through mounting bracket and 
install washers and nuts. | 


f. Connect conduit end fitting to aft side of control box. 
Torque 40 to 60 inch-pounds. 


g. Connect two sections of conduit to forward side of 
control box and slide two conduit body connectors into 
position. Tighten connector bolts. 


h. Install washers and install two hex nuts that tighten 
down against cockpit floor. Torque nuts 40 to 60 
inch-pounds and secure with lockwire. Install telescopic 
unit inner sliders, torque swivel nuts 15 to 20 inch-pounds, 
and secure with lockwire. 


1. Install teleflex cables. Refer to paragraph 4-75. 


j. Install cooling duct below control box. Refer to 
T.O.1F-4C-2-7. 


k. Install wire bundle support. Assure four end screws 
engage and plates mounted on structure. 


1. Install Aero 7A launcher. Refer to T.O.1F-4C-2-18. 


m. Install radio  receiver-transmitter. Refer to 


T.O.1F-4C-2-14. 


n. Install autopilot amplifier and then install cover 
panel. 


4-73. Installation. (НАВТМАМ-НИУСК) | 


NOTE 


If Teleflex box is being replaced with a Huyck box, 
the 170-1-103 mounting plate must be installed 
first. 


4-30 


a. Install large center bolt in control box. 


b. Install washers between cockpit floor and control 
box. 


c. Engage forward sections of conduit to control box 


and rotate control box into position. 


d. Attach control box to mounting plate with center 
bolt. Assure two bolts in cockpit floor line up with top holes 
of control box. 


e. Attach forward conduit sections to control box and 
torque conduit fittings 40 to 60 inch-pounds. 


f Torque large center bolt 75 to 100 inch-pounds and 
lockwire to lockwire screws. 


g. Install two adapter nuts in box as follows: 


(1) Thread adapter nuts into 
approximately two threads. 


control box 


(2) Apply sealing compound to remaining exposed 
threads. 


(3) Torque adapter nuts 15 to 20 inch-pounds and 
lockwire. 


h. Connect aft conduit and fittings to control box and 
torque conduit fitting 40 to 60 inch-pounds. 


i. Tighten bolts in conduit body connectors just aft of 
control box. 


j Install telescopic unit inner sliders, torque swivel 
nuts 15 to 20 inch-pounds, and lockwire. 


k. Install teleflex cables, refer to paragraph 4-75. 


1. Install cooling duct below control box. Refer to 
Т.ОЛЕ-4С-2-7. 


m. Install wire bundle support; assure four end screws 
engage and plates mounted on structure. 


n. Install Aero 7A launcher. Refer to Т.ОЛЕ-4С-2-18. 
Refer to 


o. Install radio  receiver-transmitter. 


T.O.1F-4C-2-14. 


p. Install autopilot amplifier and then install cover 
panel. Refer to T.O.1F-4C-2-106. 


4-74. Quality Assurance Summary. 


a. Teleflex cables properly adjusted and system friction 
check performed. 


b. Airframe power plant control system properly 
rigged to engine. 


c. Perform engine checkout. Refer to section ЦП. 
4-75. TELEFLEX CABLE. 
4-76. Removal. See figure 4-11. 
4-77. Installation. See figure 4-11. 


4-78. Adjustment. Cable adjustment is accomplished 
during installation. 


T.O. IF-4C-2-8 


] PREPARATION MAIN FUEL CONTROL 
CROSSOVER SHAFT 


TOOLS AND EQUIPMENT 
SAFETY STRUT, AUXILIARY AIR DOOR „32Е050034-1 


MANPOWER REQUIREMENTS 
TWO MEN REQUIRED 


MATERIALS 
GREASE. . . . ......... . МИ-С-22827 
Y 2040 A5M2 (R) 
204AA6M1 (L) 
ENGINE CONTROL BOX 
AUX AIR DOOR 
бо РО SAFETY STRUT 


ACTUA 
CTUATOR D PLACE FORWARD COCKPIT THROTTLE LEVERS IN MIL 


POSITION. 


E REMOVE BOLT AND DISCONNECT TORQUE SHAFT 
FROM MAIN FUEL CONTROL (MFC) CROSSOVER 


> SHAFT. 
DOOR 81. 
к CENTRAL 
А ASSURE SAFETY STRUT IS INSTALLED ON DOOR 81. BRUSH là Z CONTROL 
OR R ACTUATOR. PANEL ДЕТ PANEL 
BLANK ЕР eaves 
PANEL PANEL 


2 AFT COCKPIT PREPARATION 
REMOVE BRUSH PANEL BETWEEN THROTTLE LEVERS. 


B REMOVE SMALL BLANK PANEL (53-81045) LOCATED 
AT REAR OF THROTTLE LEVERS. 


C REMOVE COVER PANEL FROM INSIDE OF LEFT CON- 
SOLE. 


D REMOVE CENTRAL CONTROL PANEL, REFER TO 


T.O. 1Е-4С-2-14. 
B REMOVE DOOR 9L. 


C OPEN DOOR 82L ORR. 


|| С MAJOR CHANGE 
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Figure 4-11. Teleflex Cable Removal and Installation (Sheet 1 of 7) 
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T.O. 1F-4C-2-8 


e> maior CHANGE 


ROD END 
ATTACHING BOLT 
EQUIPMENT TELESCOPIC 


SHELF 


JAMNUT 


Е DISCONNECT TELESCOPIC UNIT ROD END FROM 
THROTTLE QUADRANT. 


CAUTION 


MINIMUM BEND RADIUS OF TELEFLEX CABLE 
IS 7 INCHES. EXERCISE CARE NOT TO BEND 
MORE THAN THIS DURING REMOVAL, CLEAN- 
ING, INSPECTION AND INSTALLATION. 


F TURNING CLOCKWISE, THREAD TELESCOPIC UNIT 
AND CABLE ASSEMBLY OUT OF CONTROL BOX AND 
REMOVE CABLE FROM AIRCRAFT. 


3 REMOVAL 


ROD END 
ATTACH BOLT 


HOLE 


‘OUTER 
SLIDER 


А REMOVE FORWARD COCKPIT TELESCOPIC UNIT ROD 
END-TO-QUADRANT ATTACH BOLT. 


CAUTION 
DO NOT KINK OR DAMAGE CABLE 
DURING REMOVAL. 


В PULL TELESCOPIC UNIT OUTER SLIDER AND CABLE 


ASSEMBLY FORWARD AND OUT THROUGH DOOR 9L. 


IDENTIFY LEFT AND RIGHT CABLES FOR REI NSTAL- 
LATION. 


UNIT ROD END 


CABLE INSPECTION 


° -- || ША 


INSPECTION 


CLEAN TELEFLEX CABLE, REFER TO CLEANING, 
DRAINING AND LUBRICATION. 


NOTE 


USE A MAGNIFYING GLASS TO IN- 
SPECT SMALL WIRES. 


VISUALLY INSPECT CABLE FOR WORN OR BROKEN 
WIRES. NOTE PARTICULARLY THE CONDITION OF 
SMALL DIAMETER WIRES BETWEEN LARGE WIRE 
HELIXES. MEASURE OUTSIDE DIAMETER OF HELIX 
WIRE SEVERAL PLACES WITHIN 12 INCHES OF EACH 
END. REPLACE CABLES WHICH MEASURE LESS THAN 
0.184 INCH. 


INSPECT SMALL WIRES FOR MISWINDING SUCH AS 
OVERLAPPED OR CROSSED WIRES. 


1. REPLACE CABLES WHICH АКЕ KINKED ОК FRAYED. 
2. REPLACE CABLES ON WHICH THE HELIX WIRE 


PITCH VARIES NOTICEABLY. 
3. REPLACE CABLES WITH NICKS OR CUTS DEEPER 
THAN 0.008 INCH IN THE HELIX WIRE. 


REPLACE DEFECTIVE CABLE WITH NEW TELEFLEX 
CABLE, CUT NEW CABLE TO SAME LENGTH AS OLD. 
HOWEVER, IF NOT AVAILABLE, START WITH FOL- 
LOWING DIMENSIONS AND TRIM TO REQUIRED 
LENGTH PER STEP 6M OR 8С(1). 


1. АРТ TELEFLEX CABLE 23 +, 25 INCHES. 
2. FORWARD TELEFLEX CABLE 23 +.02 FEET. 


GRINDING 
WHEEL 


CABLE THREAD 


NOTE 


CABLE UNRAVEL CAN BE PREVENTED 
BY CUTTING CABLE TO DESIRED 
LENGTH WITH GRINDING WHEEL, 
AT SAME TIME END IS BEING 
CHAMFERED. 


CHAMFER BOTH CABLE ENDS IN DIRECTION 

OF ROTATION OF CABLE WINDING. GRINDING 
WHEEL MAY BE USED AS LONG AS A SMOOTH 
SURFACE IS OBTAINED. 


4С-2-8-(152--20С 


Figure 4-11. Teleflex Cable Removal and Installation (Sheet 2 of 7) 
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T.O. 1F-4C-2-8 


LUBRICATION 5 TO 7 TURNS | 

APPROX CABLE INSPECTION 
LUBRICATE CABLE WITH A LIGHT COAT OF GREASE TO BOTTOM / HOLE ee 
MIL-G-23827. EXERCISE CARE TO ASSURE CABLE 


REMAINS CLEAN. 


LUBRICATE TELESCOPIC UNITS WITH МЕ-О-23827. |. р L UN ОМЕДЕДАНЕНИКНАЧЕНАНАНКНЕе 


3 TURNS BACK 
FROM BOTTOM 


LUBRICATE TELESCOPIC UNITS ROD ENDS WITH MIL- 
G -23827. 
HAND 


T HREAD 


INSTALLATION OF FORWARD COCKPIT 
TELEFLEX CABLE C INSTALL JAMNUT AND ROD END ON OUTER SLIDER. 
| THREAD ROD END AND JAMNUT ON UNTIL APPROX- 
CABLE INSPECTION HOLE IMATELY THREE THREADS REMAIN EXPOSED. DO NIOT 
TIGHTEN JAMNUT. 


la END |» SLIDER D NE 
INSPECTION INSPECTION HOLE LOCK T Я Гоотво > 
NUTS < 2 : 


HOLE 
NOTE RADIUS 
ASSURE BOTH CABLE ENDS ARE CHAMFERED IN ADJUSTMENT 
DIRECTION OF ROTATION OF HELIX WINDING. BOLT 
TURNING COUNTERCLOCKWISE, INSTALL TELESCOPIC ECCONE 
UNIT OUTER SLIDER TO CABLE. THREAD OUTER SLIDER 700% 
L IL CABLE BOTTOMS OUT TER 
ON CABLE UNTIL CABLE BOTTOMS OUT IN OUTE еее 


SLIDER. 


BACK OFF THREE TURNS AND TIGHTEN LOCK PLUG. 
ASSURE CABLE !S VISIBLE IN CABLE INSPECTION HOLE. 


D POSITION RADIUS ADJUSTMENT BOLTS SO ROD 
END ATTACHING BOLT HOLES ARE MID POSITION 
OF SLOTS IN THROTTLE LEVERS. OTHERWISE DO 
NOT MOVE RADIUS ADJUSTMENT BOLT EXCEPT TO 
ALIGN THROTTLE LEVERS WHEN RIGGING SYSTEM 
TO ENGINE. 


NOTE 
KEEP CABLE FREE OF DIRT AND KINKS. 


WIPE EXCESS GREASE OFF INNER SLIDER. 
Е INSERT CABLE INTO TELESCOPIC UNIT INNER SLIDER 


AND CONDUIT THRU DOOR 91. HOLD ENGINE 
CONTROL BOX TORQUE SHAFT IN HORIZONTAL 


4с-2-8-(152-3)С 


Figure 4-11. Teleflex Cable Removal and Installation (Sheet 3 of 7) 
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T.O. 1F-4C-2-8 


NOTE 


INSTALL BOTH BOLT HEADS TO FACE 
CENTER OF THROTTLE QUADRANT. 


ROD END 
JAMNUT 


F ATTACH TELESCOPIC UNIT ROD END TO THROTTLE 
LEVER WITH GREASE FITTING POSITIONED UP. 
BOTH HEADS MUST FACE CENTER OF QUADRANT. 
TORQUE BOLT 30 TO 40 INCH-POUNDS AND INSTALL 


COTTER PIN. J TIGHTEN ROD END JAMNUT. 


K WHEN CONDITION SPECIFIED IN STEP G 
IS NOT MET, DISCONNECT TELESCOPIC UNIT ROD 
END FROM QUADRANT AND TURN ROD END TO 
PROPERLY POSITION OUTER SLIDER. ASSURE THREADS 
ARE VISIBLE THROUGH ROD END INSPECTION HOLE 
AND THEN ATTACH ROD END TO QUADRANT. 


L POSITION FORWARD COCKPIT THROTTLE LEVER IN 
IDLE. 


IDLE POSITION 


OUTER 
SLIDER 
INSPECTION 


HOLE 0.25 TO 0.75 INCH 


С POSITION FORWARD COCKPIT THROTTLE LEVER ТО 
OFF. ASSURE TELESCOPIC UNIT INNER SLIDER DOES TORQUE 
NOT PASS INSPECTION HOLE OF OUTER SLIDER. SHAFT 


ENGINE CONTROL BOX 


M | MEASURE CABLE EXTENDING BEYOND CONTROL 
BOX OUTLET. CABLE MUST EXTEND 0.25 TO 0.75 
INCH OUT OF ENGINE CONTROL BOX. IF CABLE 
IS TOO SHORT, REPLACE CABLE, IF CABLE IS TOO 
LONG, UTILIZE FOLLOWING PROCEDURE: 


1. MARK CABLE TO DESIRED LENGTH. 


CAUTION 


DO NOT CUT TELEFLEX CABLE WHILE IN- 

| STALLED IN AIRCRAFT. CABLE END MAY 
`` 204A дом (R) UNRAVEL IN ENGINE CONTROL BOX AND 
204AA6MI (1) CAUSE CONTROL BOX DAMAGE. 


ENGINE CONTROL BOX NOTE 


CABLE UNRAVEL CAN BE PREVENTED 
BY CUTTING CABLE TO DESIRED 
LENGTH WITH GRINDING WHEEL, 
AT SAME TIME END IS BEING 


CHAMFERED. 
H WITH THROTTLE LEVER IN OFF POSITION, REMOVE 
OVERTRAVEL TUBE FROM CONTROL BOX. 2. REMOVE CABLE FROM AIRCRAFT AND CUT TO 
PROPER LENGTH. 4C—2—8—(152—4)C 
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Figure 4-11. Teleflex Cable Removal and Installation (Sheet 4 of 7) 
4-34 Change 9 


GRINDING 
r аав ^ WHEEL 


CABLE 
END 
TELEFLEX 
CABLE 
GRIND 
FIRST 
THREAD— — 4$ 
HELIX 


3. CHAMFER CABLE END IN DIRECTION OF ROTA - 
TION OF HELIX WINDING. A GRINDING 
WHEEL MAY BE USED AS LONG AS SMOOTH 
SURFACE IS OBTAINED. 


4. INSPECT CABLE END FOR UNRAVELING. 
DISCARD CABLE IF UNRAVELING EXISTS. 


5. INSERT CABLE INTO TELESCOPIC UNIT INNER 
SLIDER AND CONDUIT THRU DOOR 9L. HOLD 
ENGINE CONTROL BOX TORQUE SHAFT IN 
HORIZONTAL POSITION. 


6. ATTACH TELESCOPIC UNIT ROD END TO 
THROTTLE LEVER WITH GREASE FITTING 
POSITIONED UP. BOLT HEADS MUST FACE 
CENTER OF QUADRANT. 


7. TORQUE BOLT 30 TO 40 INCH-POUNDS AND 
INSTALL COTTER PIN. 


8. POSITION FORWARD COCKPIT THROTTLE 
LEVER TO OFF. ASSURE TELESCOPIC UNIT 
INNER SLIDER DOES NOT PASS INSPECTION 
HOLE OF OUTER SLIDER. 


9. ASSURE THREADS ARE VISIBLE THROUGH ROD 
END INSPECTION HOLE AND THEN ATTACH 
ROD END TO QUADRANT. 


10. POSITION FORWARD COCKPIT THROTTLE LEVER 
IN IDLE. 


11. ASSURE CABLE EXTENDS 0.25 TO 0.75 INCH 
BEYOND ENGINE CONTROL BOX OUTLET. 


М RIG FORWARD COCKPIT THROTTLE SYSTEM BEFORE 
INSTALLING AFT COCKPIT TELEFLEX CABLES. 


T.O. 1F-4C-2-8 


7 INSTALLATION OF AFT COCKPIT TELEFLEX CABLE 


А REMOVE MISSILE LAUNCHER FROM LEFT FORWARD 
MISSILE CAVITY. REFER ТО Т.О. IF-4C-2-18. 
REMOVE AFT COCKPIT CONTROL BOX OVERTRAVEL 
TUBE. 


B POSITION FORWARD COCKPIT THROTTLE LEVER AT 
OFF. 


5 ТО 7 TURNS CABLE INSPECTION HOLE 
APPROX TO 


BOTTOM CABLE LOCK PLUG 


WZ 07117 2 were 
IIE UB 777 


=< 
Somn ШШЩ ШШ 


3 TURNS BACK LEFT 


FROM BOTTOM | HAND 
THREAD 


C INSTALL TELESCOPIC UNIT OUTER SLIDER ON 
TELEFLEX CABLE. THREAD OUTER SLIDER ON 
CABLE UNTIL CABLE BOTTOMS OUT AND THEN 
BACK OFF APPROXIMATELY THREE TURNS. 
TIGHTEN LOCK PLUG. 


CABLE 
INSPECTION INSPECTION 


HOLE—.Úl t HOLE 


D INSTALL ROD END JAMNUT ON OUTER SLIDER. 
THREAD ROD END ON OUTER SLIDER UNTIL 
APPROXIMATELY THREE THREADS REMAIN EXPOSED. 
DO NOT TIGHTEN JAMNUT. 
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Figure 4-11. Teleflex Cable Removal and Installation (Sheet 5 of 7) 
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T.O. 1Е-4С-2-8 


BELLCRANK 


EQUIPMENT 
SHELF 9% POINT Х 


\\ | 2.20 £ 0.10 INCH 


| 
RIGGING DIMENSION 
AFT COCKPIT WITH FORWARD СОСК- 


THROTTLE 
QUADRANT IN OFF POSITION 
COCKPIT 
FLOOR 


205AA3M5 
DUAL 
CONTROL BOX 


OVERTRAVEL 
DIMENSION 4.30 IN. 
(APPROX) і 


TELEFLEX 
CABLE 


ome 
2 
2 
2 
2 
2 
2 
2, 
2 
Й 
КА 
КА 
7 
2 
2 


” 


OUTER SLIDER 
INSPECTION HOLE 


ae 


a 
| (^ А LOCKWIRE 
Atu 


ROTATED 90° 


NOTE 


INSTALL BOTH ROD END ATTACH BOLTS 
WITH NUTS FACING TOWARD CENTER- 
LINE OF AIRCRAFT. 


E INSERT CABLE INTO INNER SLIDER AND THREAD 
CABLE THROUGH CONTROL BOX BY ROTATING 
OUTER SLIDER COUNTERCLOCKWISE BEING 
SURE FORWARD COCKPIT THROTTLE LEVER 
REMAINS IN OFF POSITION. THREAD 
CABLE THROUGH CONTROL BOX UNTIL ROD 
END WILL CONNECT TO THROTTLE LEVER 
BELLCRANK WITH THROTTLE LEVER POSITIONED 
SO DISTANCE FROM CENTER OF ATTACHING 
BOLT (POINT X) TO EQUIPMENT SHELF 15 2.20 
30. 10 INCHES. 


F ASSURE INNER SLIDER SWIVEL NUTS ARE TORQUED 
AND LOCKWIRED. 


PIT THROTTLE LEVER 


`` OVERTRAVEL TUBE 


SWIVEL NUT TORQUE 
15 TO 20 INCH-POUNDS 


MAJOR CHANGE 


8 AFT COCKPIT THROTTLE LEVER ALIGNMENT 


A POSITION FORWARD COCKPIT THROTTLE LEVER AT 


IDLE. 


CHECK ALIGNMENT AFT COCKPIT THROTTLE 
LEVERS. LEVERS MUST BE ALIGNED WITHIN 0.25 
INCH AT TOP OF LEVER. ALIGN AS FOLLOWS: 


1. ROTATE TELESCOPIC UNIT OUTER SLIDER AT 
THROTTLE BELLCRANK UNTIL ALIGNMENT 15 
OBTAINED. 


2. TIGHTEN ROD END JAMNUT. 


3. ASSURE THREADS ARE VISIBLE IN ROD END 
INSPECTION HOLE. 


4. POSITION FORWARD COCKPIT THROTTLE 
LEVER AT OFF AND CHECK RIGGING 
DIMENSION OF POINT X TO EQUIPMENT 
SHELF. DIMENSION MUST BE MAINTAINED. 


WITH FORWARD COCKPIT THROTTLE LEVER AT OFF 

CHECK OUTER SLIDER TO-SWIVEL NUT FOR MINI- 

MUM CLEARANCE OF 0.25 INCH. USE OF AUTHO- 

RIZED SPECIAL TOOL IS OPTIONAL FOR CLEARANCE 

CHECK. 

1. ALSO CHECK THAT TELEFLEX CABLE EXTENDS 
APPROXIMATELY 4.30 INCHES BEYOND AFT 
COCKPIT CONTROL BOX. 


POSITION FORWARD COCKPIT THROTTLE LEVER 
IN MAX AB POSITION AND CHECK: 


1. THAT AFT COCKPIT TELESCOPIC UNIT INNER 
SLIDER DOES NOT PASS INSPECTION HOLE IN 
OUTER SLIDER. 


2. WHEN CONDITIONS SPECIFIED IN STEPS C AND 
D ARE NOT MET, ADJUST OUTER SLIDER AND 
ROD END TO PROPERLY POSITION OUTER 
SLIDER AND AT THE SAME TIME MAINTAIN 
RIGGING DIMENSION WITHIN LIMITS. 


3. TIGHTEN ROD END JAMNUT AND CABLE LOCK 
PLUG. 


4. INSTALL COTTER PINS IN ROD END ATTACH 
BOLTS. 


INSTALL OVERTRAVEL TUBE ON AFT CCCKPIT CON- 
TROL BOX AND ENGINE CONTROL BOX. TORQUE 
OVERTRAVEL TUBES 40 TO 60 INCH POUNDS AND 
LOCKWIRE. 


4С-2-8-(152-6)С 


Figure 4-11. Teleflex Cable Removal and Installation (Sheet 6 of 7) 


4-36 Change 9 


T.O. 1Е-4С-2-8 


9 CHECKOUT AND DOOR INSTALLATION 5. PERFORM ENGINE OPERATION PER TABLE OF 
POST INSTALLATION INITIAL ENGINE RUN-UP 


CHECKS. 


А PERFORM A POWER PLANT CONTROL SYSTEM 
FRICTION CHECK. 


B PERFORM AIRFRAME POWER PLANT CONTROL SYSTEM 


RIGGING CHECK 10 QUALITY ASSURANCE SUMMARY 


NOTE А TELEFLEX CABLE AND TELESCOPIC UNITS PROPERLY 


ASSURE THE TWO DRAIN HOLES IN ADJUSTED. 


BOTTOM OF ENGINE CONTROL | 
BOX ARE OPEN. B ROD END JAMNUTS TIGHTENED. 


C PERFORM FOLLOWING STEPS AFTER COMPLE- C CABLE LOCK PLUGS TIGHTENED. 


TION OF QUALITY ASSURANCE CHECK. D THREADS VISIBLE IN ALL ROD END INSPECTION 


1. INSTALL CENTRAL CONTROL PANEL. HOLES. 


e е E 727 4, 
REFER ТО T.O. 1Е-4С-2-14, E CABLE VISIBLE IN TELESCOPIC UNIT CABLE 


2. INSTALL AFT COCKPIT BRUSH PANEL AND SPERA EEE 


COVER PANELS. F FRICTION CHECK PERFORMED. 
3. INSTALL DOOR 91. G COTTER PINS INSTALLED IN ROD END ATTACHING 
4. INSTALL LEFT FORWARD MISSILE LAUNCHER. POE: 
REFER TO T.O. ІР-4С-2-18. H ENGINE RUN PERFORMED. 
Ier mason CHANGE 
š 4C—2—8—(152—7)C 


Figure 4-11. Teleflex Cable Removal and Installation (Sheet 7 of 7) 
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T.O. 1F-4C-2-8 ` 


4-79. ENGINE MANIFOLD SHUTOFF VALVE. Data 
for the engine fuel manifold shutoff valve is contained in 
Т.ОЛЕ-4С-2-10. 


4-80. THROTTLE CUTOFF SWITCH. 
4-81. Tools and Equipment. 
Multimeter, AN/PSM-6( ) 
4-82. Removal. 
a. Remove door 9L. 


b. If outboard engine control panel wire bundle is in the 
way, disconnect outboard engine control panel bundle 
plug and position it to one side. 


c. Assure engine master switches are OFF and position 
forward cockpit throttle levers in MAX AB. 


d. Disconnect wires from switch. 


e. Remove switch actuator locknut and adjustment nut 
from bottom side of mounting bracket. Remove switch and 
actuator from mounting bracket as a unit. 


f. Remove switch to actuator mounting bolts and 
remove switch from actuator. 


4-83. Installation and Adjustment. 


NOTE 


Check cutoff switch actuator for freedom of 
movement. Replace if faulty. 


a. Install switch to actuator. 


b. Install switch and actuator in mounting bracket and 
install adjustment nut loosely. 


c. With airframe power plant control system properly 
rigged to engine, position forward cockpit throttle lever 
and main fuel control OFF (main fuel control OFF position 
cam notch aligned with rig pin port or vernier reference 
marks align). 


d. Turn adjustment nuts down on actuator until 
normally open contacts show continuity. Turn adjustment 
nuts down an additional 0.08 +0.03 (approximately 2 1/2 
threads) inches to give switch necessary overtravel. 


e. Tighten adjustment nuts and locknuts. 


f. Attach wires to switch, see figure 4-7 for wire 
connections. 


g. Position throttle lever full aft and assure switch 
actuator does not bottom out. 


h. Perform an engine manifold shutoff valve 
operational check, refer to T.O.1F-4C-2-10. 


i. Connect outboard engine control panel bundle plug. 
j Install door 9L. 

4-84. Quality Assurance Summary. 
a. Door 9L installed. 
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4-85. BASIC ENGINE CONTROL REPLACEMENT 
AND RIGGING PROCEDURES. Rigging control linkage 
system consists basically of: 


a. Disengaging control shafts from linkage. 
b. Externally locking shafts at their designed rig point. 


c. Positioning linkage to correspond to engine 
operating condition at which control shafts are locked. 


d. Engaging linkage with control shafts. 
e. Unlocking control shafts. 


4-86. Rigging Precautions. Following precautions should 
be followed when performing maintenance on control 
linkage system: 


a. Flexible cables must not be kinked or nicked. Any 
exterior damage to cable may cause an engine 
malfunction. 


b. Flexible cables must not be made into a roll less than 
10 inches in diameter. 


c. Lubricate flexible cables. 


d. Various sizes of flexible cable are available. When 
replacing a cable be certain replacement cable is proper 
diameter and length. 


e. Variable vane feedback linkage and variable nozzle 
feedback linkage are spring loaded. Be careful not to allow 
spring tension to be released suddenly. If snapback should 
occur despite all precautions, check for damage as follows: 


(1) Variable vane feedback linkage - Remove cable 
box from main fuel control and check stops (which can be 
seen with cable box removed) on control are not cracked 
or distorted. Check that rotation of feedback shaft is 
smooth and that shaft does not bind. Reinstall cable box 
and rig linkage. Check during operation of engine that 
performance is satisfactory. 


: (2) Nozzle feedback linkage. Check that diameter of 
nozzle, when rig pin can be inserted easily into port of 
nozzle area control, is 22 5/16 + 1/16 inches. Check cable 
for freedom and for correct positioning. Check during 
engine test that nozzle operation is normal. 


f. Rotate control shaft slightly back and forth when 
tightening cable box shaft nuts, to assure proper 
engagement of toothed clutches. 


g. Replace tab washers on which tabs have been 
previously bent. 


h. Do not torque sheave cover screws unless cable 
properly engages sheave. 


i. Assure all conduit nuts, cable box bolts, and sheave 
cover bolts are lockwired after final rigging. 


j If excessive force is required to turn a 
microadjustment unit, disassemble unit and coat male 
threads with lubricant (MIL-L-23398). Reassemble and 
install unit. 


4-87. VARIABLE VANE FEEDBACK LINKAGE. 


4-88. Tools and Equipment. 


Pressurizing unit, variable vane 
Set, rigging 


4-89. Materials. 
Lockwire, MS20995NC32 
4-90. Manpower Requirements. 


a. Two men required. 


T.O. 1Е-4С-2-8 


4-91. Removal. 


a. Open door 82 L or R and disconnect actuator from 
door 81 L or R. 


b. See figure 4-12 for remainder of procedures. 
4-92. Installation. See figure 4-12. 
4-93. Rigging. See figure 4-12. 


a. Close door 82 L or R and connect door 81 L ог R 
actuator. 
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T.O. 1F-4C-2-8 


FEEDBACK THIRD-STAGE ROD-END 
BRACKET BELLCRANK BEARING 


MICRO ADJUST UNIT CABLE BOX 


SWIVEL 
ASSEMBLY 


CONDUIT 
OVER TRAVEL TUBE 


MAIN FUEL CONTROL 


FEEDBACK RIGGING 
PORT PLUG 


REMOVAL HOLD THE ROD-END BEARING FIRMLY, SEPARATE THE 


ALLOW THE SPRING TENSION TO RETRACT THE CABLE 
SLOWLY, AGAINST THE MAIN FUEL CONTROL STOP. 


] CABLE RELEASE ROD-END BEARING FROM THE CLEVIS BOLT, AND 


CAUTION 


GAIN ACCESS TO THE FIRST STAGE BELL- 
CRANK CLEVIS BOLT THROUGH THE BYPASS 
BELLMOUTH. TAKE PRECAUTIONS TO BE SURE 
HARDWARE ITEMS/TOOLS DO NOT CAUSE FOD 
TO THE ENGINE COMPRESSOR. 


THE VARIABLE VANE FEEDBACK CABLE IS 
SPRING-LOADED IN THE MAIN FUEL CON- 
TROL. DO NOT LET THE CABLE RETRACT 
SUDDENLY. THIS MAY DAMAGE THE 

MAIN FUEL CONTROL STOPS. 


REMOVE THE ROD-END BEARING RETAINING NUT 
FROM THE FIRST-STAGE BELLCRANK CLEVIS BOLT. 
» RETAINING 
NUT 


REPLACE THE NUT ON THE CLEVIS BOLT AND 
TIGHTEN FINGERTIGHT. 


4С-2-8-(31-1)В 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 1 of 10) 
4-40 Change 24 


CLUTCH DISENGAGEMENT 


STRAIGHTEN THE BENT TAB ON THE TABWASHER UNDER 
THE FEEDBACK SHAFT LOCKNUT. 


TABWASHER 


7 _ gen | 2 


b HOLD THE FEEDBACK SHAFT WITH AN ALLEN WRENCH 
AND LOOSEN THE SHAFT LOCKNUT AT LEAST 1-1/2 
TURNS. 


1/8 INCH 
ALLEN WRENCH 


LOCKNUT 


FEEDBACK 
SHAFT w со 


хо — E 
<< 


SS CR 
| ке ^^ 
2 2 


C PUSH THE SHAFT INWARD WITH THE ALLEN WRENCH TO 
DISENGAGE THE SHAFT CLUTCH TEETH FROM THE CABLE 
BOX SHEAVE CLUTCH TEETH. 


Z 
227, 
- SHEAVE Z SHAFT CLUTCH 


CLUTCH TEETH Ww, уа | ТЕН 


3 CABLE REMOVAL 


а HOLD THE ROD-END BEARING AND PULL THE CABLE 
FROM THE SWIVEL ASSEMBLY AND CONDUIT. 


T.O. 1F-4C-2-8 


b HOLD THE FLAT ON THE CABLE ROD WITH A 3/16 INCH 
WRENCH AND USE A 1/2 INCH WRENCH TO LOOSEN 
THE JAM МОТ. 


1/2 | NCH 
WRENCH 


\ 


| 


3/16 INCH WRENCH ANY 
AR AL 


N — 


REMOVE THE ADJUSTMENT NUT, ROD -END BEARING, 
AND JAM NUT FROM THE FEEDBACK CABLE ROD. 


ROD-END 
BEARING 


CABLE ROD 


p9 


ADJUSTMENT L 
NUT 


COMPLETE DISASSEMBLY 


DISCONNECT ANY CLAMPS FROM THE CONDUIT, THEN 
SEPARATE THE CONDUIT FROM THE MICRO-ADJUST 
UNIT AND THE SWIVEL ASSEMBLY. 


Ј79-В3354-3-А2 
4С-2-8-(31-2) 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 2 of 10) 
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T.O. 1F-4C-2-8 


4 NOTE 


IN THE FOLLOWING STEP, IF THE CABLE 
BOX IS DIFFICULT TO REMOVE DO NOT 
USE FORCE (WHICH MAY CAUSE INTERNAL 
DAMAGE TO THE CONTROL); RETURN THE 
MAIN FUEL CONTROL, WITH CABLE BOX 
ATTACHED, TO OVERHAUL. 


% DISCONNECT THE OVERTRAVEL TUBE AND THE МІСКО- 
ADJUST UNIT FROM THE CABLE BOX. REMOVE THE 
LOCKNUT, TABWASHER AND THE CABLE BOX MOUNT- 
ING BOLTS; THEN REMOVE THE CABLE BOX FROM THE 
MAIN FUEL CONTROL. DISCARD THE TABWASHER. 


CONDUIT 


OVERTRAVEL 
TUBE 
MICRO-ADJUST UNIT 
CABLE BOX — 
MAIN 
FUEL 


CONTROL 


REMOVE THE JAM NUT SECURING THE SWIVEL ASSEM- 
BLY TO THE MOUNTING BRACKET, THEN REMOVE THE 
ASSEMBLY. 


FEEDBACK BRACKET 


d REPLACE THE JAM NUT ON THE SWIVEL ASSEMBLY 
FINGERTIGHT. 
J79-B6381-0-A2 
4С-2-8-(31-3) 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 3 of 10) 
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T.O. ЈЕ-4С- 2-8 


INSTALLATION 2 VANE POSITIONING 
] PRESSURIZER CONNECTION 
CAUTION | CAUTION 
USE CARE TO AVOID KINKING HOSES IN THE FOLLOWING STEP, THE VANES 
DURING REMOVAL AND INSTALLATION. MUST NOT BE ACTUATED MECHANICALLY. 
USE OF AN EXTENSION ARM ON THE BELL- 

а DISCONNECT THE HEAD-END AND ROD-END HOSES CRANK WILL EXERT UNEQUAL FORCES ON 

FROM THE VARIABLE VANE ACTUATOR MANIFOLDS. OPPOSITE SIDES OF THE ENGINE AND 


MAY DAMAGE THE LINKAGE. 
b CONNECT VANE ACTUATOR PRESSURIZER, 1С3568С1, 


FO THESE MANIFOLDS. ACTUATE THE VANES FULL OPEN AGAINST THE STOPS, 
| | THEN BACK ТО 20°40' OPEN, AS READ ON THE VANE 
ј POSITION INDICATOR. DO NOT APPROACH THIS 
READING FROM ANY POSITION EXCEPT FULL-OPEN; 
TN IF 20° 40' IS PASSED WHILE TRYING TO SET THE VANES, 
HEAD-END D | СО BACK TO THE FULL-OPEN POSITION AIND START 


MANIFOLD AGAIN. 
STK 
SS 
SUM ZERO ON POINTER BETWEEN 
° 20° AND 21° ON OPEN SIDE 
: PAY OF DIAL 
$ / EC. 
T/s 
Y (CT 030 0 
/ (е, с POINTER 9 | 
p | айу " ; ; 30 60 
“ ФУ bas bw 
ГА А Q С ur Pee 
о / = РА КА р 


/ Z / \ ^ 
ROD-END Ж E f KY 


је P < / Шш 


/ VPI CORRECTLY SET АТ 20° 40! 


40' LINE ON OPEN SIDE OF 


POINTER ALIGNED WITH 28° 
227 LINE ON OPEN SIDE OF DIAL 
/ dd 


POINTER 


A 


PRESSURIZER 7 
1€3568G 1 J79-B3355-1-A2A 


4С-2-8-(31-4) 
Figure 4-12. Variable Vane Feedback Linkage (Sheet 4 of 10) 
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T.O. 1F-4C-2-8 


3 SWIVEL ASSEMBLY 5 MICRO-ADJUST UNIT 

а CENTER THE MICRO-ADJUST UNIT. WITH THE JAM NUTS 
RUN UP AGAINST THE MICRO-ADJUST COUPLING 

FINGERTIGHT, THREE THREADS MUST SHOW BETWEEN 

EACH JAM NUT AND THE CORRESPONDING CONNEC- 

TOR HEX. 


THREE THREADS 


а REMOVE THE JAM NUT FROM THE SWIVEL ASSEMBLY, 
AND INSERT THE ASSEMBLY THROUGH THE FEEDBACK 
BRACKET. INSTALL THE JAM NUT; TORQUE TO 80- 
90 LB-IN. 


THREE THREADS 


` 


Әу ЈАМ МОТ 


ЈАМ МОТ 


ЈАМ МОТ 


ЧУ, 
THREAD THE MICRO-ADJUST UNIT INTO THE CABLE 
FEEDBACK FOURTH STAGE THIRD STAGE BOX; TORQUE THE CONNECTOR TO 50-60 LB-IN. 
BRACKET BELLCRANK BELLCRANK A GAP OF 5/64 INCH MAX BETWEEN THE CONNEC- 


TOR HEX AND THE CABLE BOX 15 PERMISSIBLE IF 
PROPERLY TORQUED. 


CABLE BOX 


MOUNT THE CABLE BOX TO THE MAIN FUEL CONTROL 
WITH THREE WASHERS AND BOLTS; TORQUE TO 24-27 
LB-IN. 


INSTALL A NEW TABWASHER AND LOCKNUT ON THE 
FEEDBACK SHAFT. MAKE SURE THAT THE LOCKNUT IS 
LOOSENED AT LEAST 1-1/2 TURNS AND THAT THE 
SHAFT IS PUSHED INWARD SO THAT THE SHAFT AND 
CABLE BOX SHEAVE CLUTCH TEETH DO NOT ENGAGE. 


LOCKNUT 
(yy) 
ME TABWASHER 
i3 MOUNTING BOLT 
ES VARIABLE 
к Ж VANE 


FEEDBACK 
SHAFT 


CONDUIT 


a INSTALL THE CONDUIT BETWEEN THE MICRO-ADJUST 
UNIT AND THE SWIVEL ASSEMBLY. 


b TORQUE THE CONDUIT COUPLING NUTS AT BOTH 
ENDS TO 60-80 LB-IN. 


[4 


<< v 
үт Ига 


CABLE BOX 
ASSEMBLY 


( CONDUIT 


К er 
Z, $ 


с INSTALL THE OVERTRAVEL TUBE ON THE CABLE ВОХ; 
TORQUE ТО 10-20 LB-IN. 279-В3356-0-А 2 
4С-2-8-(31-5) 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 5 of 10) 
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7 ROD-END BEARING 


а INSERT THE ADJUSTMENT NUT INTO THE ROD-END 
BEARING AND THREAD THE JAM NUT, ROD-END 
BEARING, AND ADJUSTMENT NUT ONTO THE 
FEEDBACK CABLE ROD. THE BEARING SHOULD BE 
CENTERED ON THE CABLE ROD WITH AT LEAST 
THREE THREADS SHOWING BEYOND THE ADJUST- 
MENT NUT. 


BEARING ROD-END 


JAM NUT 
CABLE ROD | 


LOCKWIRE HOLE | 
I 
ADJUSTMENT — AN) 
NUT 


b HOLD THE FLAT ON THE CABLE ROD WITH A 3/16 INCH 
WRENCH AND TORQUE THE JAM NUT TO 27-35 LB-IN. 


N 


\ TORQUE 
| WRENCH 


1/2 INCH ADAPTER 


\ CHECK HERE FOR AT LEAST 
3 THREADS SHOWING 


> & 


2 | 


> 


3/16 INCH WRENCH BN 
20}. 
| 12/6 | 


p 


\ 


LOCKWIRE FROM THE HOLE IN THE CABLE ROD TO 
THE ADJUSTMENT NUT, THROUGH THE HOLE IN 
THE ROD-END BEARING, AND TO THE JAM NUT. 


LOCKWIRE 


T.O. 1F-4C-2-8 


8 CABLE INSTALLATION 


Я LUBRICATE THE CABLE LIGHTLY WITH SILICONE GREASE 
(DOW-CORNING 33, LIGHT) OR GREASE CONFORMING 
TO SPECIFICATION MIL-G -25013D. 


GREASE FILM 


FEEDBACK 
CABLE 


b MAKE SURE THAT THE CONTROL FEEDBACK SHAFT 
LOCKNUT IS LOOSENED AT LEAST 1-1/2 TURNS AND 
THAT THE SHAFT IS PUSHED INWARD SO THE SHAFT 
AND CABLE BOX SHEAVE CLUTCH TEETH DO NOT EN- 


GAGE. 
| CAUTION 


IN THE FOLLOWING STEP, DO NOT FORCE 
THE CABLE THROUGH THE SYSTEM. IF AN 
OBSTRUCTION EXISTS, REMEDY THE PROB- 
LEM. 


с INSERT THE CABLE INTO THE CONDUIT AT THE SWIVEL 
ASSEMBLY. 


d ALIGN THE ROD-END BEARING WITH THE СІЕУІ5 BOLT 
ON THE FIRST-STAGE BELLCRANK, CONNECT THE 
BEARING TO THE PIN, AND INSTALL THE RETAINING 
NUT FINGERTIGHT. 


RETAINING 


r4 J79-B3357-5-A2 


4C—2—8— (31—6) А 


‚ Ж. 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 6 of 10) 
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T.O. 1F-4C-2-8 


9 CLUTCH ENGAGEMENT NOTE 


IN THE FOLLOWING STEP, A SCREWDRIVER 
MAY BE INSERTED UNDER THE LOCKNUT 
TO GENTLY PRY THE SHAFT OUTWARD TO 
ASSIST ENGAGEMENT. 


WARNING 


IN THE FOLLOWING STEP, FUEL MAY 
DRAIN FROM THE RIGGING PORT ON THE 
MAIN FUEL CONTROL WHEN THE RIGGING 
PORT PLUGIS REMOVED. THE FUEL MAY 
IRRITATE THE EYES AND SKIN. 


PULL THE FEEDBACK SHAFT OUTWARD. WHEN THE 
SHAFT CLUTCH TEETH CONTACT THE CABLE BOX 
SHEAVE CLUTCH TEETH, LOOSEN THE MICRO- 
ADJUST UNIT JAM NUTS, AND TURN THE COUPLING 
WITH A 9/16 INCH WRENCH, UNTIL THE SHAFT AND 
SHEAVE CLUTCH TEETH ARE PARTIALLY ENGAGED, 
LEAVE THE RIGGING PIN INSTALLED. 


а REMOVE THE PLUG FROM THE VARIABLE VANE RIGGING 
PORT ON THE MAIN FUEL CONTROL. 


СЕ ЕСІ! 


9 
7 


9/16 INCH 
WRENCH 


PORT PLUG 
pum 


CAUTION 


IN THE FOLLOWING STEP, THE VARIABLE 
VANE FEEDBACK SHAFT IS SPRING-LOAD- 
ED IN THE MAIN FUEL CONTROL. DO 
NOT RELEASE THE SHAFT OR ALLOW THE 
SHAFT TO 5МАР-ВАСК, THIS MAY DAM- 
AGE THE MAIN FUEL CONTROL STOPS. 


INSERT AN ALLEN WRENCH IN THE FEEDBACK SHAFT, 
ROTATE THE SHAFT APPROXIMATELY 3/4 TURN 

COUNTERCLOCKWISE AGAINST THE SPRING TENSION, 
AND INSERT RIGGING PIN, 1C2754-8P1, TO HOLD THE 
SHAFT AT THE RIG POSITION. 


SHEAVE 
CLUTCH 
TEETH 


d CONTINUE TO PULL THE FEEDBACK SHAFT OUTWARD, 
TO GET TOTAL CLUTCH ENGAGEMENT; TURN THE 
MICRO-ADJUST UNIT IF NECESSARY, TIGHTEN THE 
FEEDBACK SHAFT LOCKNUT FINGERTIGHT. 


@ REMOVE THE RIGGING PIN. 


RIGGING PIN 


1С2754-8Р1 Ј79-В3358-1-А 2 


4С-2-8-(31--7) 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 7 of 10) 
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10 CLUTCH ENGAGEMENT CHECK 


a HOLD THE FEEDBACK SHAFT WITH THE ALLEN WRENCH, 
MARK ONE FLAT ON THE LOCKNUT, AND LOOSEN 
THE LOCKNUT EXACTLY 1/2 TURN. 


ALLEN WRENCH 


LOCKNUT 


ЛИ... 


м 
Ld 


> 


b PUSH THE SHAFT IN WITH THE ALLEN WRENCH AND TRY 
TO ROTATE THE SHAFT IN BOTH DIRECTIONS. IF THE 

SHAFT WILL NOT TURN MORE THAN THE CLUTCH TEETH 

BACKLASH PERMITS, THE ENGAGEMENT IS CORRECT. 

IF CLUTCH ENGAGEMENT IS NOT CORRECT, THE SHAFT 

WILL "FREE-WHEEL", AND MUST BE ENGAGED AGAIN. 


CORRECT ENGAGEMENT 
AND BACKLASH 


КАТА Ө «ШЭ Ву: Y 
X 


C HOLD THE SHAFT WITH THE ALLEN WRENCH AND TORQUE 
THE LOCKNUT TO 30 ТО 40 LB-IN. DO NOT BEND THE TAB- 
WASHER AT THIS TIME. 


П INSPECTION FOR CABLE BINDING 


CAUTION 


GAIN ACCESS TO THE FIRST STAGE BELL- 
CRANK CLEVIS BOLT THROUGH THE BYPASS 
BELLMOUTH. TAKE PRECAUTIONS TO BE SURE 
HARDWARE ITEMS/TOOLS DO NOT CAUSE FOD 
TO THE ENGINE COMPRESSOR. 


IN THE FOLLOWING STEP, THE CABLE 15 
SPRING-LOADED TOWARD THE MAIN FUEL 
CONTROL AND THE FEEDBACK SHAFT IS 
UNDER SPRING TENSION, SNAP-BACK CAN 
DAMAGE THE MAIN FUEL CONTROL STOPS. 


а REMOVE THE КОО-ЕМО BEARING RETAINING NUT 
FROM THE FIRST-STAGE BELLCRANK CLEVIS BOLT. 


CHECK HERE 
FOR DAMAGE 
TO STOPS 


T.O. 1F-4C-2-8 


HOLD THE ROD-END BEARING FIRMLY, SEPARATE THE 
ROD-END BEARING FROM THE CLEVIS BOLT, AND 
ALLOW THE SPRING TENSION TO RETRACT THE CABLE 
SLOWLY, AGAINST THE MAIN FUEL CONTROL STOP. 
PULL THE CABLE.OUT TO THE STOP AND LET THE CABLE 
RETRACT SLOWLY AGAIN. DO THIS SEVERAL TIMES TO 
DETERMINE THAT THE CABLE TRAVEL IS SMOOTH. DO 
NOT LET THE CABLE 5МАР-ВАСК. 


IF A SNAP-BACK DOES OCCUR, REMOVE THE FEEDBACK 
LINKAGE, AND INSPECT THE MAIN FUEL CONTROL 
FEEDBACK SHAFT STOPS (UNDER THE CABLE BOX) 
VISUALLY FOR BREAKAGE OR DISTORTION. IF DAM- 
АСЕ IS FOUND, REPLACE THE FUEL CONTROL. IF 
THERE IS NO DAMAGE, REASSEMBLE THE LINKAGE AND 
CYCLE THE CABLE FROM STOP TO STOP, SEVERAL 
TIMES, TO BE SURE THAT TRAVEL IS SMOOTH, CHECK 
THE VARIABLE VANE SCHEDULE CAREFULLY, DURING 
THE FIRST ENGINE OPERATION. 


REINSTALL THE ROD-END BEARING ON THE CLEVIS 
BOLT AND SECURE THE BEARING WITH THE RETAIN- 
ING NUT. 


TORQUE THE NUT TO 20 ТО 30 LB-IN. AND LOCKWIRE TO THE 
CLEVIS BOLT. 
4С--2-8-(31--8)В 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 8 of 10) 


Change 24 447 


T.O. 1F-4C-2-8 


12 RIGGING CHECK 


b 


9/16 INCH 
WRENCH 


INSERT THE RIGGING PIN IN THE MAIN FUEL CONTROL 
RIGGING PORT. 


TURN THE MICRO-ADJUST UNIT, IF NECESSARY, UNTIL 
THE RIGGING PIN FITS FREELY. DO NOT ROTATE THE 
MICRO-ADJUST COUPLING MORE THAN 1/2 TURN IN 
EITHER DIRECTION. 


\ м" 
RIGGING PIN f 
1С2754-8Р1 


REMOVE THE RIGGING PIN. TORQUE THE MICRO- 
ADJUST UNIT JAM NUTS ТО 50-60 LB-IN. Ж 


4-48 


TORQUE 
WRENCH 


MEASURE THE DISTANCE BETWEEN EACH JAM NUT AND 
THE CORRESPONDING CONNECTOR НЕХ. IF THE 
MEASUREMENT EXCEEDS 7/32 INCH, RE-RIG THE SYS- 
TEM. 


7/32 MAX 


DISCONNECT THE PRESSURIZER, 1C3568G1, FROM THE 
VARIABLE VANE ACTUATOR MANIFOLDS. CONNECT 
THE HEAD-END AND ROD-END HOSES TO THESE 
MANIFOLDS; TORQUE THE COUPLING NUTS TO 450- 
550 LB-IN. AND LOCKWIRE. | 


FINAL INSTALLATION 


ASSEMBLE A NEW O-RING (PARKER 2-8L308-8) ON THE 
RIGGING PORT PLUG AND INSTALL IN THE RIGGING 
PORT. 


TORQUE THE PLUG TO 20-30 LB-IN. AND LOCKWIRE 
TO THE ADJACENT PLUG. 


! 


Z 


— 


25 
O-RING 

——— PARKER 2-81308-8 
OR М529513-008 


SECURING THE SYSTEM 


BEND A TAB OF THE TABWASHER AGAINST A LOCKNUT 
FLAT TO SECURE THE LOCKNUT TO THE FEEDBACK 
SHAFT. 


LOCKWIRE THE TWO LOWER MOUNTING BOLTS ON 
THE CABLE BOX. 


LOCKWIRE THE OVERTRAVEL TUBE TO THE NEAREST 
CABLE BOX MOUNTING BOLT. 


d LOCKWIRE THE CONDUIT COUPLING NUT TO THE 
MICRO-ADJUST UNIT AND THEN TO THE NEAREST 


CABLE BOX MOUNTING BOLT. 


LOCKWIRE THE CONDUIT COUPLING NUT (AT THE 
THIRD-STAGE BELLCRANK) TO THE JAM NUT AND 
THEN TO THE SWIVEL ASSEMBLY. 


J79-B3360- 1-A2 | 
4С-2-8-(31-9) 


Figure 4-12. Variable Vane Feedback Linkage (Sheet 9 of 10) 


RIGGING (RUNNING NULL) 
] LINKAGE ADJUSTMENT* 


NOTE 


THE VARIABLE VANE FEEDBACK LINKAGE 
CAN BE PROPERLY RIGGED ONLY WHILE 
THE ENGINE 15 RUNNING, THIS 15 COM- 
MONLY CALLED "SETTING THE RUNNING 
NULL" AND 15 PERFORMED DURING THE 
FUNCTIONAL ENGINE TEST. THE VANE 
POSITION ESTABLISHED DURING THE 
RUNNING NULL IS NOT THE SAME AS 

THAT SET DURING INSTALLATION OF 

THE LINKAGE, THE RUNNING NULL 
SCHEDULE IS FOUND IN SECTION II. 
THERE IS NO "STATIC" VANE POSITION 
AT WHICH THE RUNNING NULL CAN BE 
CHECKED AFTER THE ENGINE HAS BEEN 
SHUTDOWN. 


MAKE SURE THAT THE REMOTE VANE POSITION INDI- 
CATOR HAS BEEN INDEXED WITH THE ENGINE VPI. 


HOLD THE FLAT ON THE CABLE ROD WITH A 3/16 INCH 
WRENCH, LOOSEN THE ROD-END BEARING JAM NUT, 
AND USE WRENCH, 1С2754-5Р1, ON THE ADJUST- 
MENT NUT TO SET THE REQUIRED SCHEDULE. DO NOT 
LET THE CABLE ROTATE WHEN MAKING THIS ADJUST- 
MENT, ONE TURN OF THE ADJUSTMENT NUT EQUALS 
1/2 DEGREE VPI CHANGE. 


TO CLOSE TO OPEN 


66 2 WRENCH 
ка и 1C2754-5P1 


ALTERNATE LINKAGE ADJUSTMENT 


LOOSEN THE MICRO-ADJUST UNIT JAM NUTS AND 
USE A 9/16 INCH WRENCH ON THE COUPLING TO SET 
THE REQUIRED SCHEDULE. 


TO OPEN VANESS 


QUUM cT 


T.O. 1F-4C-2-8 


SECURING 


HOLD THE FLAT ON THE CABLE ROD WITH A 3/16 INCH 
WRENCH, TORQUE THE ROD-END BEARING JAM NUT 
TO 27-35 LB-IN. 


TORQUE 
WRENCH 


1/2 INCH ADAPTER 


LOCKWIRE FROM THE HOLE IN THE CABLE ROD TO 
THE ADJUSTMENT NUT, THROUGH THE HOLE IN 
THE ROD-END BEARING, AND TO THE JAM NUT. 


b TORQUE THE MICRO-ADJUST UNIT JAM NUTS TO 50- 
60 LB-IN. IF THE DISTANCE BETWEEN THE JAM NUTS 
AND THE NEAREST CONNECTOR HEX EXCEEDS 9/32 
INCH, POSITIVE ENGAGEMENT OF THE CONNECTORS 
IN THE COUPLING IS NOT CORRECT; RE-RIG THE SYS- 
TEM. 


С LOCKWIRE THE CONDUIT COUPLING NUT TO THE 
MICRO-ADJUST UNIT AND THEN TO THE NEAREST 


CABLE BOX "n BOLT. 
ігі 


аа сн! 


9/32 MAX «| =: МАХ es 


J79-B3361-2-A2A 
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Figure 4-12. Variable Vane Feedback Linkage (Sheet 10 of 10) 
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T.O. 1F-4C-2-8 


4-94. NOZZLE FEEDBACK LINKAGE. 


4-95. Tools and Equipment. 
Pressurizing unit, nozzle actuator 
Set, rigging 
Scale, spring, 0 to 200 pounds 

4-96. Materials. 

Lockwire, MS20995NC32 

4-97. Manpower Requirements. 
a. Two men required 


4-98. Removal. 


a. Open door 83L or R. 


b. See figure 4-13 for remainder of procedure. 


4-50 Change 8 


4-99, Cleaning. Refer to paragraph 4-142 for cable and 
conduit cleaning procedures. 


4-100. Inspection. Inspect cables and feedback box sheave 
cover as follows: | ; 


a. Inspect cable (helix) outside diameter. Reject for- 
ward cable measuring 0.240 inch or less in 12 inch length 
at cable box (forward) end. Reject cables measuring 0.225 
inch or less in all other areas. 


NOTE 


Remove high metal and measure cable diameter 
in accordance with step a. 


b. Inspect for nicks and cuts in helix wire. Reject cable 
having nicks and cuts exceeding 0.010 inch. 


4-101. Lubrication. Refer to paragraph 4-147 for cable 
lubrication procedure. 


4-102. Installation. See figure 4-13. 


T.O. |Е-4С-2-8 


ж FORWARD CONDUIT REAR CONDUIT 


СЕН. DD 


QUICK DISCONNECT UNIT TELESCOPIC UNIT 


ӨСІН 


NOZZLE AREA CONTROL 


MICRO-ADJUST UNIT 


г | FEEDBACK SPRINGBOX 


ROD-END 


NOZZLE HYDRAULIC PUMP PRESSURE CONNECTIONS | \ 


NO.3 ACTUATOR 


HEAD-END 


REMOVAL 


CABLE RELEASE 


REMOVE THE PRESSURE CAPS FROM THE NOZZLE AC- 
TUATOR HEAD-END AND ROD-END SUPPLY MANI- 
FOLDS. 


CAUTION 


IN THE FOLLOWING STEPS, THE NOZZLE 
FEEDBACK CABLE IS SPRING-LOADED IN 

THE NOZZLE AREA CONTROL SPRINGBOX. 
DO NOT LET THE CABLE RETRACT SUDDEN- 
LY, THIS MAY DAMAGE THE CONTROL. 


CAUTION HOLD THE SPRINGBOX ARBOR SHAFT WITH A 5/8 INCH 
OPEN-END WRENCH AND LOOSEN THE SHEAVE COVER 


SCREWS ON THE SPRINGBOX ABOUT 1/8 INCH (4 TURNS). 


IN THE FOLLOWING STEP, DO NOT PER- 
MIT PRESSURIZER OPERATING PRESSURE TO 
EXCEED 300 PSI, WHILE ACTUATING THE 
EXHAUST NOZZLE. 


CONNECT NOZZLE ACTUATOR PRESSURIZER, 1С356961, 
TO THE NOZZLE ACTUATOR SUPPLY MANIFOLDS, AND 
CLOSE THE NOZZLE TO THE ACTUATOR STOPS. 


ROD-END / 
MANIFOLD | 


HEAD-END ` 
MANIFOLD _) 


r 


9/64 INCH 
ALLEN 
WRENCH 


5/8 INCH 


WRENCH 


PRESSURIZER 


_ 19356961 


J79-B3377-0-A2A 


4С-2--8-(33-1) 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 1 of 13) 
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T.O. 1F-4C-2-8 


] d ROTATE THE SPRINGBOX ARBOR SHAFT SLIGHTLY 
CLOCKWISE TO RELIEVE ANY PRESSURE ON THE CABLE. 
RAISE THE SHEAVE COVER ABOUT 1/8 INCH TO 015- 
ENGAGE THE CABLE FROM THE SHEAVE, AND SLOWLY 
RELEASE THE REMAINING SPRINGBOX TORQUE WITH 
THE WRENCH. 


RAISE SHEAVE COVER 
1/8 INCH 


i ‚ mR 


v Xf 


xp 
eU iw / 


Ey 
(6 
Ще 
У У | 
6 


RELEASE 
IN THIS 


= (0 


| © 8/8 INCH 
WRENCH 


@ DISCONNECT THE TELESCOPIC UNIT OUTER SLIDER 
FROM THE EXHAUST NOZZLE MOUNTING BRACKET 
BY REMOVING THE COTTER PIN AND MOUNTING 
PIN. 


DIRECTION 


2 CABLE REMOVAL 


CAUTION 


IN THE FOLLOWING STEP, DAMAGE TO THE 
CABLE TERMINALS MAY RESULT IF EXCESSIVE 
FORCE IS USED IN SEPARATING THE FORWARD 
AND REAR CABLES. DO NOT PRY THE CABLE 
TERMINALS APART. 


а REMOVE THE COVER FROM THE QUICK-DISCONNECT 
UNIT AND SEPARATE THE CABLES, ` 


CAUTION 


IN THE FOLLOWING STEPS, TO AVOID 
SERIOUS DAMAGE TO THE CABLES OR CON- 
DUIT, REMOVE BOTH SECTIONS OF CABLE 
FROM THE QUICK-DISCONNECT UNIT. DO 
NOT ATTEMPT TO REMOVE THE CABLES 
FROM THE FORWARD OR REAR ENDS OF 

THE CONDUIT. 


b RAISE THE SHEAVE COVER ON THE SPRINGBOX, AND 


REMOVE THE FORWARD CABLE FROM THE CONDUIT 
AT THE QUICK-DISCONNECT UNIT. 


RAISE SHEAVE 
COVER 1/8 INCH 


279-В3378-1-А2 
4С-2-8-(33-2) 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 2 of 13) 
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T.O. 1F-4C-2-8 


LOOSEN THE CABLE CLAMP ON THE TELESCOPIC 
UNIT OUTER SLIDER, PUSH THE CLAMP FORWARD, AND 
REMOVE THE TWO CABLE LOCKS, REMOVE THE TELE- 

SCOPIC UNIT OUTER SLIDER FROM THE CABLE. 


C REMOVE THE REAR CONDUIT FROM THE TELESCOPIC 
UNIT SWIVEL ASSEMBLY. 


ARS 


d REMOVE THE TELESCOPIC UNIT SWIVEL ASSEMBLY 
FROM THE MOUNTING BRACKET ON THE TAILPIPE. 


CABLE 
LOCK 


d REMOVE THE REAR CABLE FROM THE REAR CONDUIT 
AT THE QUICK-DISCONNECT UNIT. 


»2 
Фа V S 
-- 4 x >, 
Ra CABLE 


го 
Vy б H Qe, g є ( 
Е Ш 
0 т. 


е ACTUATE THE NOZZLE ТО THE OPEN POSITION. 


е REMOVE THE OVERTRAVEL TUBE ON THE NOZZLE 
AREA CONTROL SPRINGBOX. 


f REMOVE THE SPRINGBOX FROM THE NOZZLE AREA 
CONTROL: REMOVE THE CAP NUT FROM THE FEED- 
BACK SHAFT; REMOVE THE THREE MOUNTING BOLTS 
AND WASHERS; PULL THE SPRINGBOX STRAIGHT OUT, 
AWAY FROM THE FEEDBACK SHAFT. 


ИС 


ДУ 


&, 


COMPLETE DISASSEMBLY 


DISCONNECT THE FORWARD CONDUIT AT THE 
MICRO-ADJUST AND QUICK-DISCONNECT UNITS. 


REMOVE THE MICRO-ADJUST UNIT FROM THE NOZZLE 
AREA CONTROL SPRINGBOX, AND THE QUICK-DIS- 
CONNECT UNIT FROM THE REAR CONDUIT. 


— 


FORWARD 
CONDUIT 


OVERTRAVEL TUBE: 


CONDUIT 


\ 
FORWARD 
CONDUIT 


QUICK-DISCONNECT UNIT 


J79-B3379-2- A2 


| 4С-2- 8. (33-3) 
Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 3 of 13) 
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INSTALLATION 
] PRELIMINARY INSPECTION 


а COMPARE THE SERIAL NUMBERS OF THE SPRINGBOX 
AND THE SHEAVE COVER, THE SERIAL NUMBERS MUST 
MATCH; IF THE NUMBERS DO NOT MATCH, OR ARE 
UNREADABLE, REPLACE THE SPRINGBOX AND SHEAVE 
COVER TOGETHER. 


INSPECT THE SPRINGBOX SHEAVE COVER FOR DIS- 
ТОКПОМ. WITH THE SHEAVE COVER SCREWS TIGHT, 
TRY TO INSERT A 0.003 INCH FEELER GAGE BETWEEN 
THE SPRINGBOX AND SHEAVE COVER FLANGE. IF 

THE GAGE FITS; THE COVER AND SPRINGBOX MUST 
BE REPLACED, SINCE BOTH HAVE THE SAME SERIAL 

NUMBER AND MUST BE REPLACED TOGETHER. 


SERIAL 
NUMBER 
LOCATIONS 


SHEAVE 


INSERT GAGE 
AT CENTER OF 
SHEAVE COVER 


2 SPRINGBOX INSTALLATION 


СІ ROTATE THE NOZZLE AREA CONTROL FEEDBACK SHAFT 
FROM STOP TO STOP, CHECKING FOR FREEDOM OF 
MOVEMENT. ROTATE THE SHAFT UNTIL RIGGING PIN, 
1С2754-8Р1, CAN BE INSTALLED AND PULL THE SHAFT 
OUTWARD AS FAR AS POSSIBLE. THE SHAFT SHOULD 
NOT ROTATE WITH THE RIGGING PIN INSTALLED. RO- 
TATION INDICATES A SHEARED TAPER PIN IN THE SHAFT 
ASSEMBLY AND THE CONTROL SHOULD BE RETURNED TO 
OVERHAUL. REMOVE THE RIGGING PIN AND ROTATE 

THE SHAFT COUNTERCLOCKWISE TO THE STOP. 


RIGGING PIN 
1C2754-8P 1 


PLACE THE SPRINGBOX OVER THE FEEDBACK SHAFT 

SO THAT THE AREA OF THE MOUNTING LUG (SHADED 

IN THE VIEW) 15 LOCATED OVER THE BOLT HOLE 

IN THE М.А.С. ROTATE THE SPRINGBOX COUNTER- 
CLOCKWISE UNTIL THE CLUTCH TEETH OF THE SHEAVE 
MESH WITH THE FEEDBACK SHAFT CLUTCH TEETH. WHEN 
PROPERLY ENGAGED THE CENTER OF THE MOUNTING 
BOLT HOLE SHOULD BE 5/32" TO 21/32" FROM THE 
CENTER OF THE BOLT HOLE IN THE М.А.С.. 


| 5[s4-— ©] | BOLT HOLE 
| | | IN N.A.C. 
5/32" TO ax | SCRIBE 


MARKS 


MOUNTING 
BOLT HOLE 


INSTALL THE САР NUT ON THE FEEDBACK SHAFT FIN- 
GERTIGHT. USE A SCREWDRIVER UNDER THE CAP NUT 
TO PRY OUT ON THE SHAFT, WHILE TIGHTENING THE 
CAP NUT, TO KEEP THE CLUTCH ENGAGED. 


ROTATE THE SPRINGBOX COUNTERCLOCKWISE FIRMLY 
AGAINST THE STOP. THE CLUTCH MUST STAY EN- 
GAGED AND THE BOLT HOLE DIMENSION MUST RE- 
MAIN IN LIMITS, IF PRESENT, THE SCRIBE MARK ОМ 
THE BOX MUST BE BETWEEN THE TWO MARKS ON THE 
NOZZLE AREA CONTROL. J79-B3380-4-A2A 


4С-2-8-(33-4)А 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 4 of 13) 
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Change 18 


2 e ROTATE THE SPRINGBOX CLOCKWISE JUST ENOUGH 
TO ALIGN THE FIRST SET OF SPRINGBOX MOUNTING 


BOLT HOLES WITH THE MOUNTING HOLES ON THE 
NOZZLE AREA CONTROL, 


f INSTALL THE THREE MOUNTING BOLTS AND WASHERS; 
TORQUE 30 TO 40 INCH POUNDS AND LOCKWIRE. THE 
SCRIBE MARKS WILL NO LONGER BE ALIGNED. 


! 


9 HOLD THE SPRINGBOX ARBOR SHAFT WITH A 5/8 INCH 


OPEN~END WRENCH, AND TORQUE THE CAP NUT TO 
30 TO 40 INCH POUNDS. 


5/8 INCH 
ADAPTER 


TORQUE 
WRENCH 


ј 5/8 INCH 
WRENCH 


À 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 5 of 13) 


„909 ~. 


CONTROL 
MOUNTING —— 


Т.О. 1Е-4С-2-8 


3 INSTALLATION CHECK 


а LOOSEN THE SHEAVE COVER SCREWS ON THE SPRING- 
BOX AND RAISE THE COVER ABOUT 1/8 INCH. INSERT 
PRELOADER, 1C2754-2G2, INTO THE SPRINGBOX FROM 
THE OPPOSITE SIDE OF THE CONTROL MOUNTING 
LEGS. LET ABOUT SEVEN INCHES OF THE PRELOADER 
EXTEND FROM THE OVERTRAVEL TUBE END OF THE BOX. 
SEAT THE SHEAVE COVER BY HAND, CAREFULLY MESH- 


ING THE CABLE WITH THE SHEAVE. TIGHTEN THE 
COVER SCREWS. 


b PULL THE CABLE TO ROTATE THE FEEDBACK SHAFT 
FROM STOP TO STOP. THE SHAFT IS SPRING-LOADED; 

DO NOT PERMIT A SNAP BACK. CHECK FOR FREE- 
DOM AND DISTANCE OF TRAVEL, WHICH MUST BE AT 
LEAST 6-1/2 INCHES, MEASURE AT THE OVERTRAVEL 
TUBE END. IF THE 6-1/2 INCH TRAVEL CANNOT BE 
MET, INSPECT THE SEATING OF THE BOX. IF THE 
SEATING IS PROPER, AND THE DIMENSIONS CANNOT 
BE MET, REPLACE THE SPRINGBOX AND SHEAVE COV- 
ER, OR THE NOZZLE AREA CONTROL. 


PRELOADER 
1C2754-2G2 


\ 


4С-2-8-(33-5)С 
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T.O. 1Е-4С-2-8 


REMOVE THE PLUG FROM THE RIGGING PORT ON THE 

С NOZZLE AREA CONTROL. PULL THE PRELOADER OUT 
UNTIL RIGGING PIN, 1С2754-8Р1, CAN BE INSERTED; 
INSERT THE RIGGING PIN. 


PLACE A CLAMP ON THE PRELOADER, AT THE OVER- 
d TRAVEL TUBE SIDE, TIGHT AGAINST THE SHEAVE COVER. 


PRELOADER 
1C2754-2G2 


RIGGING PIN 


1C2754-8P1 CLAMP 


@ HOLD THE PRELOADER, REMOVE THE RIGGING PIN, 
AND LET THE PRELOADER RETRACT SLOWLY TO THE 
STOP. MEASURE HOW FAR THE CLAMP HAS MOVED 
AWAY FROM THE SHEAVE COVER, THE DISTANCE MUST 
BE BETWEEN 2 AND 2-3/8 INCHES; IF NOT, CHECK THE 
SPRINGBOX FOR PROPER SEATING. 


REMOVE THE CLAMP FROM THE PRELOADER. WITH ALL 
TENSION OFF THE PRELOADER, LOOSEN THE SHEAVE 
COVER SCREWS 1/8 INCH, RAISE THE COVER, AND 
REMOVE THE PRELOADER. LEAVE THE SHEAVE COVER 
SCREWS FINGERTIGHT. 


INSTALL THE PLUG IN THE RIGGING PORT ON THE 
NOZZLE AREA CONTROL; TIGHTEN FINGERTIGHT. 


MICRO-ADJUST UNIT 


CENTER THE MICRO-ADJUST UNIT. WITH THE JAM NUTS 
RUN UP AGAINST THE MICRO-ADJUST COUPLING 
FINGERTIGHT, THREE THREADS MUST SHOW BETWEEN 
EACH JAM NUT AND THE CORRESPONDING CONNEC- 
TOR HEX. 


THREE THREADS 


THREE THREADS 


4 
бина | ЧӘ | vk k 


COUPLING CONNECTOR 


CONNECTOR JAM NUT JAM NUT 


INSTALL THE MICRO-ADJUST UNIT ON THE SPRING- 
BOX SHEAVE COVER; TORQUE THE CONNECTOR TO 


60-80 LB-IN. 


J79-B3382-0-A2 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 6 of 13) ре оо) 
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TELESCOPIC UNIT 


REMOVE THE TELESCOPIC UNIT OUTER SLIDER AND 
PLACE ASIDE. REMOVE THE TWO JAM NUTS FROM 
THE TELESCOPIC UNIT SWIVEL ASSEMBLY, AND IN- 
SERT INTO THE TAILPIPE MOUNTING BRACKET, FROM 
THE REAR SIDE. 


TAILPIPE 
BRACKET 


SWIVEL 
ASSEMBLY 


CONDUIT 


CENTER THE QUICK-DISCONNECT UNIT. WITH THE 
JAM NUTS RUN UP AGAINST THE QUICK-DISCONNECT 
COUPLING FINGERTIGHT, THREE THREADS MUST SHOW 
BETWEEN EACH JAM NUT AND THE CORRESPONDING 
CONNECTOR HEX. 


Qo 


3 THREADS 


3 THREADS JAM NUTS 


L INDICATES 
LEFT HAND THREAD END 


POSITION THE FORWARD CONDUIT INBOARD OF THE 
AFTERBURNER FUEL TUBES, CONNECT THE CONDUIT TO 
THE MICRO-ADJUST UNIT ON THE NOZZLE AREA CON- 
TROL. CLAMP THE CONDUIT LOOSELY TO THE MOUNT- 
ING BRACKETS. 


С CONNECT THE QUICK-DISCONNECT UNIT TO THE REAR 
END OF THE FORWARD CONDUIT, LEFT HAND THREADS 


b 


T.O. 1Е-4С-2-8 


INSTALL THE TWO JAM NUTS AND TORQUE TO 110- 
125 LB-IN. 


POSITION THE REAR CONDUIT OUTBOARD OF THE АС- 
TUATOR HEAD-END SUPPLY MANIFOLD AND INBOARD 
OF THE ROD-END SUPPLY AND SEAL DRAIN TUBES, WITH: 
THE SHARPLY -BENT END REARWARD., CLAMP THE CON- 
DUIT LOOSELY TO THE HEAD-END SUPPLY MANIFOLD 
AND THE MOUNTING BRACKETS. CONNECT THE CON- 
DUIT TO THE TELESCOPIC UNIT SWIVEL ASSEMBLY AND 
THE QUICK-DISCONNECT UNIT. 


SHIFT THE POSITION OF BOTH CONDUITS AS NECES- 
SARY TO PREVENT STRESS AND CHAFING. 


TORQUE THE CONDUIT COUPLING NUTS, TO THE 
MICRO-ADJUST UNIT AND TELESCOPIC UNIT SWIVEL 
ASSEMBLY, TO 60-80 LB-IN. 


CAUTION 


IN THE FOLLOWING STEP, DO NOT OVER- 
TORQUE. EXCESSIVE TORQUE CAN CRIMP 
THE CONNECTORS INTO THE CABLE. 


TORQUE THE CONDUIT COUPLING NUTS, TO THE 
QUICK-DISCONNECT UNIT CONNECTORS, TO 60 LB-IN 


FORWARD. 
TURBINE TURBINE AFTERBURNER | HEAD-END SUPPLY MANIFOLD 
ASING ASSEMBLY 
2... о AGE ROD-END SUPPLY TUBE 
f = — DRAIN TUBE 

| H fg ШГ » =. d 
| | rt ср 
| bile g d Os te 

AFTERBURNER : 

FUEL TUBES А 
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Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 7 of 13) 


4-57 


T.O. 1F-4C-2-8 


7 CABLE LUBRICATION 


NOTE 


IN THE FOLLOWING STEPS, PROPER LUBRI- 
CATION OF THE CABLES IS MANDATORY. 
THE USE OF RUBBER GLOVES IS КЕСОМ- 
MENDED. MOLYKOTE M-77 15 THE РКЕ- 
FERRED LUBRICANT. IF M-77 15 МОТ 
AVAILABLE, ELECTRO-MOLY/40 MAY BE 
USED. DO NOT DILUTE THE LUBRICANT, 
BUT MIX THOROUGHLY BEFORE USE. 


ст THE FORWARD AND REAR CABLES ARE DIFFERENT 
LENGTHS. THE FORWARD CABLE IS.IDENTIFIED BY 
AN "F" ON THE TERMINAL AND THE REAR CABLE IS 
IDENTIFIED BY AN "A" ON THE TERMINAL. 


76.00 
75.80 


FORWARD CABLE 


63.30 
| 63.10 


CIL А ММ ФА 


REAR CABLE 


CAUTION 


IN THE FOLLOWING STEPS, DO NOT LU- 
BRICATE THE FORWARD 12 INCHES OF THE 
FORWARD CABLE OR THE REAR 12 INCHES 
OF THE REAR CABLE. 


b APPLY ENOUGH LUBRICANT (1 TO 1.5 OUNCES) TO 
THE FORWARD CABLE TO COMPLETELY FILL THE 
SPACES BETWEEN THE HELIX WIRE. 


HAND APPLICATION 


LUBRICANT 


"i т | 


2. 


DO NOT 
LUBRICATE 
(12 INCHES) 


ANGLE IRON 
TROUGH 


пи 


BRUSH APPLICATION 


APPLY ENOUGH LUBRICANT (1 TO 1.5 OUNCES) TO 
THE REAR CABLE TO COMPLETELY FILL THE SPACES 
BETWEEN THE HELIX WIRE. 


HAND APPLICATION 


LUBRICANT 


DO NOT 
LUBRICATE 
(12 INCHES) 


ЕЕ" 


BRUSH APPLICATION 


8 CABLE INSTALLATION 


REMOVE THE COVER FROM THE QUICK-DISCONNECT 
a UNIT. 


CAUTION 


IN THE FOLLOWING STEPS, DO NOT TRY 
TO INSERT THE CABLE TERMINAL END INTO 
THE QUICK-DISCONNECT UNIT. 


b LOOSEN THE CLAMP ON THE TELESCOPIC UNIT OUTER 
SLIDER. SLIDE THE CLAMP FORWARD AND REMOVE THE 
CABLE LOCKS. PLACE THE OUTER SLIDER OVER THE 
REAR END OF THE INSTALLED CABLE. WHEN THE CABLE 
CAN BE SEEN IN THE INSPECTION HOLE OF THE SLIDER, 
PUT THE TWO CABLE LOCKS IN PLACE TO ENGAGE THE 
CABLE. SLIDE THE CLAMP OVER THE LOCKS; TORQUE 
THE CLAMP BOLT ТО 24-27 LB-IN. AND LOCKWIRE THE 
BOLT. 


OUTER SLIDER 


ue T d INSPECTION 


HOLE 


4С-2--8- (33-8)8 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 8 of 13) 
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T.O. ЈЕ-4С- 2-8 


8 С CONNECT THE OUTER SLIDER ТО THE EXHAUST NOZ- | е INSERT THE REAR CABLE INTO THE CONDUIT AT THE Ü 
ZLE BRACKET WITH A MOUNTING PIN AND COTTER QUICK-DISCONNECT UNIT. 
РІМ. NO WASHER IS REQUIRED. DO NOT BEND THE 
COTTER PIN AT THIS TIME. 


, 


с^ 
Ч@ CONNECT THE FORWARD AND REAR CABLES AT THE A | (4 2 
QUICK-DISCONNECT UNIT. PLACE THE COVER ON | (896 
THE QUICK-DISCONNECT UNIT АМО SECURE ІМ S 
PLACE. EITHER LOCKWIRE OR CLAMPS MAY BE USED. 


J79-B3384-0-A2 


t LOOSEN THE SHEAVE COVER SCREWS ON THE SPRING- 
BOX AND RAISE THE COVER ABOUT 1/8 INCH. INSERT 
THE FORWARD CABLE INTO THE CONDUIT AT THE 
QUICK-DISCONNECT UNIT. 


RAISE SHEAVE 
COVER 1/8 INCH. 


CAUTION 


CLAMP BOLT HEADS MUST BE INBOARD AND 
AT LEAST 1/8 INCH FROM AFTERBURNER 
SPRAY BAR TUBES TO PREVENT CHAFING. 


FWD 


179-В 3385-1-А2 


4С-2-8-(33-9)В 
Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 9 of 13) 
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RIGGING 
PRESSURIZER CONNECTION 


REMOVE THE PRESSURE CAPS FROM THE NOZZLE ACTU- IN THE FOLLOWING STEP, DO NOT PERMIT 

ATOR HEAD-END AND ROD-END SUPPLY MANIFOLDS, PRESSURIZER OPERATING PRESSURE TO ЕХ- 
CEED 300 PSI, WHILE ACTUATING THE EX- 

CONNECT NOZZLE ACTUATOR PRESSURIZER, 1C3569- HAUST NOZZLE. 

Gl, TO THE NOZZLE ACTUATOR SUPPLY MANIFOLDS. 


CAUTION 


ACTUATE THE EXHAUST NOZZLE CLOSED ТО А PRI- 
MARY FLAP DIAMETER OF 22-5/16 + 1/16 INCHES. 


USE THE NOZZLE DIAMETER RECORDER, 1C2754-1G1, 

TO MEASURE; TAKE AN AVERAGE FROM FOUR READ- 
INGS AT DIFFERENT LOCATIONS ACROSS THE TRAILING 
EDGES OF THE PRIMARY FLAPS. BE CAREFUL TO 
MEASURE AT THE FLAPS, NOT THE SEALS. 


HEAD-END ` 
MANIFOLD ) 


„ 


LL. RECORDER -/2 


1C2754-1G1 ч 


NOZZLE POSITIONING 3 CABLE ENGAGEMENT 


RAISE THE SPRING BOX SHEAVE COVER AT LEAST 1/8 a REMOVE THE RIGGING PORT PLUG FROM THE NOZZLE 
INCH WHILE ACTUATING THE EXHAUST NOZZLE. AREA CONTROL. RAISE THE SHEAVE COVER ABOUT 1/8 
| Ж INCH. USE А 5/8 INCH OPEN-END WRENCH, AND RO- 
#$# RAISE SHEAVE TATE THE SPRINGBOX ARBOR SHAFT CLOCKWISE UNTIL 
COVER 1/8 INCH RIGGING PIN, 1С2754-8Р1, САМ BE INSERTED; INSERT 
THE PIN. 
0 


RIGGING PIN 
1С2754-8РІ 


ШУ 


5/8 INCH 
WRENCH 


J79-B3386-0- A2A 


4С-2-8-(33-10) 
Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 10 of 13) 
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CAUTION 


IN THE FOLLOWING STEP, MAKE SURE THE 
SHEAVE COVER SEATS ON THE SPRINGBOX 
WITH FINGER PRESSURE ONLY, BEFORE 
TIGHTENING THE COVER SCREWS. 


b SEAT THE SHEAVE COVER ON THE SPRINGBOX, BY 
HAND PRESSURE ONLY. USE THE MICRO-ADJUST UNIT 
TO MOVE THE FEEDBACK CABLE UNTIL THE SHEAVE 
COVER SEATS EASILY IN PLACE. DO NOT FORCE THE 
COVER DOWN. WHEN THE COVER IS SEATED, TORQUE 
THE COVER SCREWS ТО 13-16 LB-IN. 


SS 


— uw 


\ 


| 
7 
~ 


ШІ 
ES 


57 RIGGING PIN 
2-47 1с2754-8Р1 


9/16 INCH 
WRENCH 


L 


С USE THE MICRO-ADJUST UNIT AGAIN, THIS TIME TO 
REMOVE TENSION FROM THE RIGGING PIN. WHEN 
THE RIGGING РИМ IS FREE, REMOVE THE РИМ. 


T.O. |Е-4С-2-8 


INSPECTION FOR CABLE BINDING 


ACTUATE THE NOZZLE TO THE FULL-OPEN POSITION. 


а > 


b WRAP A LONG PIECE OF DOUBLED LOCKWIRE AROUND 
THE CLAMP ON THE TELESCOPIC UNIT OUTER SLIDER, 
AND RUN THE WIRE BACK THROUGH THE NOZZLE, 
TYING THE REAR END TO ANY CONVENIENT HANDLE, 
SUCH AS A HAMMER HANDLE. 


с PULL THE LOCKWIRE REARWARD ТО PUT TENSION ОМ 
THE CABLE, AND DISENGAGE THE OUTER SLIDER BY 
REMOVING THE COTTER PIN AND MOUNTING PIN 
AT THE MOUNTING BRACKET. LET THE CABLE RETRACT 
SLOWLY TO THE NOZZLE AREA CONTROL STOP. 


d CYCLE THE CABLE FROM STOP TO STOP SEVERAL TIMES 
BY PULLING THE LOCKWIRE. THE CABLE MUST NOT 
BIND, AND THE SPRINGBOX SPRING TENSION MUST 
RETRACT THE CABLE SMOOTHLY ALL THE WAY TO THE 
STOP. IF THE CABLE SEEMS TO BIND, OR THE CABLE 
RETRACTION IS NOT SMOOTH: 


(1) INSPECT THE FORWARD AND REAR CONDUITS 
FOR DENTS OR BENDS, 


(2) REMOVE THE QUICK-DISCONNECT UNIT COVER 
AND INSPECT FOR DISTORTION. 


(3) REMOVE THE TELESCOPIC UNIT OUTER SLIDER; 
INSPECT THE SLIDER AND SWIVEL ASSEMBLY FOR 
DISTORTION OR CORROSION. 


(4) REMOVE THE FEEDBACK CABLE AND INSPECT FOR 
WEAR AND PROPER LUBRICATION, 


MARK THE POSITION OF THE FORWARD EDGE OF THE 
TELESCOPIC UNIT OUTER SLIDER. PULL THE CABLE OUT 
TO THE STOP, AND MARK THE POSITION OF THE FOR- 


Ж е 
} 
` WARD EDGE AGAIN. MEASURE THE DISTANCE BETWEEN 


d CONNECT THE OVERTRAVEL TUBE TO THE SPRING BOX; 
TORQUE TO 60-80 LB-IN. 


THE TWO MARKS: MEASUREMENT MUST NOT ВЕ LESS 
THAN 6-1/2 INCHES. 


6-1/2 


rw | 


/ | FORWARD EDGE OF 
MARK HERE OUTER SLIDER 


(RETRACTED) 


(EXTENDED) 279-83387-0-А2 


4С--2--8-(83-11) 


Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 11 of 13) 
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T.O. 1Е-4С-2-8 


LUBRICATE THE OUTER SLIDER MOUNTING PIN WITH b TRY THE RIGGING PIN IN THE NOZZLE AREA CONTROL. 
MOLYKOTE M-77. CONNECT THE OUTER SLIDER TO ADJUST THE LINKAGE WITH THE MICRO-ADJUST UNIT, 
THE MOUNTING BRACKET. SECURE THE MOUNTING IF NECESSARY, UNTIL THE RIGGING PIN SLIDES FREELY 
PIN WITH A COTTER PIN; BEND THE COTTER PIN. RE- INTO THE CAM SLOT. REMOVE THE RIGGING PIN. 


MOVE THE LOCKWIRE USED TO CYCLE THE CABLE. 


9/16 INCH 


MS 
(5) RIGGING PIN 
= 1C2754-8P 1 


POTE 
ae 
4° 


5 RIGGING CHECK 


a ACTUATE THE NOZZLE TO THE RIGGING DIAMETER 
OF 22-5/16+ 1/16 INCHES (AVERAGE OF 4 READINGS). 


23 


с TORQUE THE JAM NUTS OF THE MICRO-ADJUST AND 
QUICK-DISCONNECT UNITS TO 50-60 LB-IN. DO 
NOT ALLOW EITHER COUPLING TO ROTATE WHILE 
TORQUING THE JAM NUTS. MEASURE THE DISTANCE 
BETWEEN EACH JAM NUT AND THE CORRESPONDING 
CONNECTOR НЕХ. IF THE MEASUREMENT EXCEEDS 
9/32 INCH, POSITIVE ENGAGEMENT 15 МОТ COR- 
RECT; RE-RIG THE SYSTEM. 


9/32 MAX. 9/32 МАХ. Е 


2% 
о 


i 
ШЕР” 
= 


9/32 МАХ. —— — 9/32 МАХ.” | 


J79-B3388 - 0- А2 
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Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 12 of 13) 
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T.O. ЈЕ-4С- 2-8 


6 SECURING THE SYSTEM е LOCKWIRE THE CONDUIT COUPLING NUTS TO THE 
JAM NUTS ON THE TELESCOPIC UNIT SWIVEL А55ЕМ- 
BLY AND TO THE QUICK-DISCONNECT UNIT. 


Я PLACE A NEW O-RING (СЕ 755D210P013) ON THE RIG- 
GING PORT PLUG AND INSTALL IN THE NOZZLE AREA 
CONTROL; TORQUE TO 20-30 LB-IN. AND LOCKWIRE. 


b LOCKWIRE THE OVERTRAVEL TUBE COUPLING NUT TO 
A SHEAVE COVER SCREW. 


LOCKWIRE THE CAP NUT TO THE ARBOR SHAFT ON 
C THE SPRINGBOX. 


d LOCKWIRE THE CONDUIT COUPLING NUT TO THE 
MICRO-ADJUST UNIT AND TO A SHEAVE COVER 


SCREW. 


{ ACTUATE THE EXHAUST NOZZLE TO THE FULL-OPEN 
POSITION, AND DISCONNECT THE PRESSURIZER. IN- 
STALL THE PRESSURE CAPS ON THE NOZZLE ACTUATOR 
HEAD-END AND КОО-ЕМО SUPPLY MANIFOLDS; TORQUE 
TO 270-300 LB-IN. AND LOCKWIRE 


ROD-END 
MANIFOLD 


HEAD-END 
MANIFOLD 


O-RING 
GE 755D210P013 
OR М529513-013 


"T 
9 
Д 


J79-B3389- 1- A2 
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Figure 4-13. Variable Nozzle Feedback Linkage (Sheet 13 of 13) 
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T.O. 1F-4C-2-8 


4-103. NOZZLE AREA CONTROL ТО NOZZLE 
PUMP LINKAGE. 


4-104. Tools and Equipment. 

Set, rigging 
4-105. Removal. See figure 4-14 
4-106. Installation. See figure 4-14. 
4-107. Rigging. See figure 4-14. 


4-108. FLEXIBLE CABLE ENGINE THROTTLE 
INPUT LINKAGE. See figures 4-15 and 4-16. 


4-109. Tools and Equipment. 
Set, rigging 
4-110. Materials. 
Lockwire, MS20995NC32 
4-111. Manpower Requirements. 
a. Two men required. 
4-112. Removal. 
a. Open doors 81R, 82L and 83 L or R. 


b. Remove torque booster. 


4-64 


4-113. Lubrication. Lubricate flexible cable per paragraph 
4-147 and figures 4-15 and 4-16. 


4-114. Installation and Rigging. 
a. Check that following have been accomplished: 
(1) Torque booster has been removed. 


(2) Linkage cable boxes and conduit assemblies have 
been installed and torqued. 


(3) Overtravel tube has been removed from 
afterburner fuel control cable box. 


(4) Main fuel control, afterburner fuel control, and 
nozzle area control throttle input shaft nuts have been 
removed, new tab washers installed and nuts turned back 
onto shaft. Shafts should then be pushed into controls. 


b. Rig throttle input linkage. 

c. Install overtravel tube. 

d. Install torque booster. Refer to paragraph 4-57. 
Close doors 81R, 82L and 83 L or R. 

Perform engine checkout. Referto paragraph 2-54. 


> 9 


T.O. 1F-4C-2-8 


NOZZLE AREA CONTROL 


JAM NUT 


INPUT LEVER ARM | SN m 
N ИЩ 
) @ ШІ | INDEX MARK 


SET SCREW S° 
| Tames TABWASHER 
М, 


ROD-END 
BEARING 


S- А С 


(О) | О NOZZLE PUMP 


REMOVAL 


STRAIGHTEN THE LOCKING TABS ON THE TABWASHER, 
LOOSEN THE JAM NUT AND REMOVE THE ROD-END 
BEARING FROM THE NOZZLE AREA CONTROL OUTPUT 
SHAFT. DISCARD THE TABWASHER. 


TABWASHER 


ROD-END 
BEARING 


b SEPARATE THE ROD-END BEARING FROM THE INPUT 
LEVER ON THE NOZZLE HYDRAULIC PUMP BY REMOV- 
ING THE BOLT, WASHER AND NUT. 


J79-B3375-0-A2A 


4С-2-8-(32--1) 


Figure 4-14. Nozzle Area Control to Nozzle Pump Linkage (Sheet 1 of 2) 
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T.O. 1F-4C-2-8 


RIGGING 


a LINE UP THE INDEX MARK ON THE CONTROL OUTPUT 
SHAFT WITH THE RIGGING PIN ACCESS HOLE IN THE 
NOZZLE AREA CONTROL. INSERT RIGGING PIN, 

1С2754-8Р2, THROUGH THE SHAFT. 


NOZZLE AREA CONTROL 


JAM NUT 


) 
(о) b INSERT RIGGING РІМ, 1С2754-8Р1, IN THE RIGGING 

PORT ON THE NOZZLE HYDRAULIC PUMP, THREAD 
THE ROD-END BEARING ONTO THE OUTPUT SHAFT 
OF THE NOZZLE AREA CONTROL UNTIL THE SET 
SCREW ON THE PUMP LEVER ARM JUST TOUCHES THE 
PUMP RIGGING PIN. PULL THE PIN OUT AND PUSH 
THE PIN IN; THERE MUST BE A SLIGHT DRAG AGAINST 
THE SET SCREW. USE A LIGHT BEHIND THE RIGGING 


PIN TO BE SURE OF CONTACT. 


INPUT LEVER ARM 
SET SCREW 


СА 


ШІ 


TABWASHER 


ROD-END 
BEARING 


RIGGING PIN 
1C2754-8P2 


7/16 INCH 
WRENCH 


INSTALLATION 


a PLACE A WASHER ON THE CONNECTING BOLT AND 
CONNECT THE NOZZLE AREA CONTROL ROD-END 
BEARING TO THE NOZZLE HYDRAULIC PUMP LEVER 
ARM. THE BEARING MUST BE ON THE INBOARD SIDE 

OF THE ARM; THE BOLT HEAD MUST BE OUTBOARD. 


RIGGING PIN 
1С2754-8Р1 


TABWASHER 


ROD-END C REMOVE THE RIGGING PINS. 


BEARING 


3 SECURING THE SYSTEM 


HOLD THE ROD-END BEARING HEX WITH A 7/16 INCH 
WRENCH AND TORQUE THE OUTPUT SHAFT JAM NUT 
ТО 10-15 ИМ-1В. CHECK THAT THE TORQUE HAS NOT 
AFFECTED THE RIGGING POSITION. 


b BEND A TAB ON THE TABWASHER AGAINST A JAM NUT 
FLAT; BEND ANOTHER TAB AGAINST THE ROD-END 
BEARING HEX FLAT. 


MOVE THE PUMP LEVER ARM FROM STOP TO STOP AND 
INSPECT FOR CLEARANCE BETWEEN THE END OF THE 
BOLT AND THE PUMP HOUSING. MINIMUM CLEAR- 
ANCE IS 0.010 INCH. ADD WASHERS UNDER THE BOLT 
HEAD, IF NECESSARY, TO GET THIS CLEARANCE, 
TORQUE THE BOLT TO 24-27 IN-LB. 


PLACE A NEW TABWASHER ON THE CONTROL OUTPUT 
SHAFT AND THREAD THE BEARING ON THE SHAFT, 
SEVERAL TURNS. 


179-83376-1-А2А 


4C -2-8-(32—2) 


Figure 4-14. Nozzle Area Control to Nozzle Pump Linkage (Sheet 2 of 2) 
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T.O. 1Е-4С-2-8 


OVERTRAVEL 
TUBE 
CABLE BOX =. 
98 
MICRO-ADJUST 
о UNIT — 
2 
AFTERBURNER FUEL 
CONTROL 
с- CONDUIT 


MAIN FUEL CONTROL 
CABLE BOX 


NOZZLE AREA 
CONTROL 


REMOVAL STRAIGHTEN THE BENT TAB ON THE TABWASHER 
UNDER THE LOCKNUTS ON THE THROTTLE INPUT 
CLUTCH DISENGAGEMENT SHAFTS OF THE AFTERBURNER FUEL, MAIN FUEL AND 
NOZZLE AREA CONTROLS. 


ROTATE THE THROTTLE INPUT SHAFT ON THE MAIN 
FUEL CONTROL COUNTERCLOCKWISE TO THE OFF 


ADAPTER 
1€2754-3G 1 


LOCKNUT 


AB FUEL CONTROL 
AND NOZZLE AREA 
CONTROL CABLE BOXES 


MAIN FUEL CONTROL 
CABLE BOX 


Ј79- 83362-0-А2 А 


4С-2-8-(29-1) 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 1 of 13) | 
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T.O. 1Е-4С-2-8 


] С | HOLD THE INPUT SHAFT OF THE MAIN FUEL CONTROL PUSH EACH SHAFT INWARD WITH THE ALLEN WRENCH 
WITH THE ADAPTER WRENCH AND LOOSEN THE LOCK- TO DISENGAGE THE SHAFT CLUTCH TEETH FROM THE 
NUT 1-1/2 TURNS WITH A 5/8 INCH WRENCH. | CABLE BOX SHEAVE CLUTCH TEETH. 
ADAPTER 
1€2754-3G 1 


JJ) №. 
— = 
SHEAVE VA HAFT CLUTCH 


| 5 
ситен ДС ra UMM 


CABLE RELEASE 


REMOVE THE OVERTRAVEL TUBE FROM THE AFTER- 


BURNER FUEL CONTROL CABLE BOX. 
d PUSH THE SHAFT INWARD WITH THE WRENCH TO DIS- 


ENGAGE THE SHAFT CLUTCH TEETH FROM THE CABLE OVERTRAVEL TUBE 
BOX SHEAVE CLUTCH TEETH. 


MAIN FUEL 
CONTROL CABLE 
BOX 


AFTERBURINER 
FUEL CONTROL 
CABLE BOX 


HOLD THE INPUT SHAFTS OF THE AFTERBURNER FUEL 
AND NOZZLE AREA CONTROLS WITH AN ALLEN 
WRENCH AND LOOSEN EACH LOCKNUT AT LEAST 
1-1/2 TURNS WITH A 9/16 INCH WRENCH. 


ALLEN WRENCH (1/8 ABFC, 3/16 NAC) 


LOCKNUT 


AB FUEL CONTROL 
AND NOZZLE AREA 


CONTROL CABLE BOX МД 
эше 


хақын. 7 р 


Stes NN 


7 / Š @ 
Z CONTROL т Жу 279-83363-2- А 2 
M SHAFT | 


4С-2-8-(29-2) 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 2 of 13) 
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T.O. 1F-4C-2-8 


COMPLETE DISASSEMBLY NOTE 


DISCONNECT THE TWO CONDUITS AT THE MICRO- IN THE FOLLOWING STEP, IF A CABLE 
ADJUST UNITS AND AT THE MAIN FUEL CONTROL BOX 15 DIFFICULT TO REMOVE, DO NOT 
CABLE BOX. REMOVE THE OVERTRAVEL TUBE FROM USE FORCE (WHICH MAY CAUSE ІМТЕК- 
THE NOZZLE AREA CONTROL CABLE BOX. NAL DAMAGE TO THE CONTROL); RE- 


TURN THE CONTROL, WITH THE CABLE 
DISCONNECT THE MICRO-ADJUST UNITS AT THE BOX ATTACHED, TO OVERHAUL. 
CABLE BOXES ON THE AFTERBURNER FUEL AND NOZ- | 
ZLE AREA CONTROLS. REMOVE THE ADAPTERS FROM с REMOVE THE LOCKNUT AND TABWASHER FROM EACH 
THE CABLE BOX ON THE MAIN FUEL CONTROL. CONTROL INPUT SHAFT; REMOVE THE MOUN TING 
BOLTS AND WASHERS FROM EACH CABLE ВОХ. RE- 
MOVE THE BOXES. DISCARD THE TABWASHERS. 


NOZZLE AREA CONTROL | 


K | | 


1 LOCKNUT 


OVERTRAVEL 
TUBE 


MICRO-ADJUST UNIT 


\ 
\ 


ADAPTER \ 


AB FUEL CONTROL 


TABWASHER 


MOUNTING BOLT 


LOCKNUT Ж 
= pe 


— 


CONDUIT 


J79-B3364-0-A2 
MAIN FUEL CONTROL 4C —2—8—(29—3) 


Figure 4-15. Throttle Input Linkage - BEFORE T.O. 2J-J79-1217 (Sheet 3 of 13) 
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T.O. 1F-4C-2-8 


INSTALLATION CABLE BOXES 


] CABLE BOX AND ADAPTERS 


NOTE 


IN THE FOLLOWING STEP, ONLY THE 
SHORT BOLT WILL BE PERMANENTLY 
INSTALLED. THE THREE REMAINING ARE 
SLAVE BOLTS, IN PLACE TO MAKE RIG- 
GING POSSIBLE. 


INSTALL THE CABLE BOXES ON THE AFTERBURNER FUEL 
AND NOZZLE AREA CONTROLS, USING THREE BOLTS 
AND WASHERS FOR EACH BOX; TIGHTEN FINGERTIGHT. 


INSTALL A NEW TABWASHER AND LOCKNUT ON EACH 
INPUT SHAFT, MAKE SURE THAT THE LOCKNUTS ARE 
LOOSENED AT LEAST 1-1/2 TURNS AND THAT THE 
SHAFTS ARE PUSHED INWARD SO THAT THE SHAFT AND 
CABLE BOX SHEAVE CLUTCH TEETH DO NOT ENGAGE, 


a PLACE THE CABLE BOX IN POSITION ON THE MAIN 
FUEL CONTROL AND SECURE WITH FOUR BOLTS AND 
THREE WASHERS. INSTALL THE SHORT BOLT, WITHOUT 
A WASHER, THROUGH THE UPPER MOUNTING HOLE 

NEAREST THE COMPRESSOR CASING. TORQUE THE 

BOLTS TO 24-27 LB-IN. LOCKWIRE THE SHORT BOLT 

TO THE COMPRESSOR DISCHARGE PRESSURE TUBE 

COUPLING NUT ON THE CONTROL. 


b INSTALL THE TWO ADAPTERS ON THE MAIN FUEL CON- 
TROL CABLE BOX; TORQUE THE ADAPTERS TO 50-60 
LB-IN. А GAP OF 5/64 INCH MAX BETWEEN THE 
ADAPTER HEX AND THE CABLE BOX IS PERMISSIBLE IF 

PROPERLY TORQUED. 


/ . 
= ; О 4 © 
Ба A Et ЖЖ ЕВ 
D 
N ` 
AFTERBURNER ©) р 
FUEL О x 


CONTROL 


N 
` 


LOCKNUT 


CABLE BOX 
MUST BE 
POSITIONED 
AS SHOWN 


ADAPTER 


с INSTALL THE NAMEPLATE, LOCKNUT, AND A NEW 
TABWASHER ON THE INPUT SHAFT, MAKE SURE THAT 
THE LOCKNUT 15 LOOSENED AT LEAST 1-1/2 TURNS 
AND THAT THE SHAFT IS PUSHED INWARD SO THAT THE 
SHAFT AND CABLE BOX SHEAVE CLUTCH TEETH DO NOT 
ENGAGE. 


LOCKNUT p^ —— — 


LOCKNUT 


ALES, РА, 
Sid \ z 


NAMEPLATE 


TABWASHER 


[Hib 


| 
же 
TABWASHER i = NOZZLE 
Ши, AREA 
ә CONTROL 


Ј79-В3365-0-А2А 
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Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 4 of 13) 
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3 MICRO-ADJUST UNITS 


a CENTER THE MICRO-ADJUST UNITS,WITH THE JAM 
NUTS RUN UP AGAINST THE MICRO-ADJUST COUPLING 
FINGERTIGHT, THREE THREADS MUST SHOW BETWEEN 
EACH JAM NUT AND THE CORRESPONDING СОММЕС- 


TOR HEX. 
THREE THREE 
THREADS THREADS 


CONNECTOR COUPLING 


JAM NUT JAM NUT 


b THREAD THE MICRO-ADJUST UNITS INTO THE CABLE 
BOXES ON THE AFTERBURNER FUEL AND NOZZLE 
AREA CONTROLS; TORQUE THE CONNECTORS TO 
50-60 LB-IN. A GAP OF 5/64 INCH MAX BETWEEN 
THE CONNECTOR HEX AND THE CABLE BOX IS 
PERMISSIBLE IF PROPERLY TORQUED. 


AFTERBURNER 
FUEL CONTROL 


NOZZLE AREA CONTROL 


T.O. 1F-4C-2-8 


4 CONDUIT 


a CONNECT THE TWO CONDUITS TO THE MAIN FUEL 
CONTROL CABLE BOX ADAPTERS; CONNECT THE 
OTHER ENDS TO THE MICRO-ADJUST UNITS ON THE 
AFTERBURNER FUEL AND NOZZLE AREA CONTROL 
CABLE BOXES. IF NECESSARY, THE CABLE BOX 
MOUNTING BOLTS MAY BE REMOVED TO INSTALL 
THE CONDUITS. 


RERUM 
! 9 AFTERBURNER 


= FUEL CONTROL NOZZLE AREA 


CONNECTOR ag 


CONTROL 


5 


Ба 


. n 
• ' 
1 г) 


H H n, 
ұта 
O 
49 
О 


MAIN FUEL 
CONTROL 


b POSITION THE CONDUITS TO PROVIDE THE LEAST 
AMOUNT OF STRESS ON THE PARTS. TORQUE THE 
THREE MOUNTING BOLTS ON EACH CABLE BOX TO 
24-27 LB-IN. TORQUE ALL CONDUIT COUPLING 
NUTS TO 60-80 LB-IN. 


J79-B3366-0- А2 
4С-2-8-(29--5) 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 5 of 13) | 
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Т.О. 1F-4C-2-8 


5 CABLE INSTALLATION 


LUBRICATE THE CABLE LIGHTLY WITH SILICONE GREASE 
(DOW-CORNING 33, LIGHT) OR GREASE CONFORMING 
TO SPECIFICATION MIL-G-25013D. 

GREASE FILM 


THROTTLE CABLE 


b MAKE SURE THAT EACH CONTROL INPUT SHAFT LOCK- 
NUT 15 LOOSENED AT LEAST 1-1/2 TURNS AND THAT 
THE SHAFT OF EACH CONTROL IS PUSHED INWARD SO 
THAT THE SHAFT AND CABLE BOX SHEAVE CLUTCH 
TEETH DO NOT ENGAGE, 


~ 


ALLEN WRENCH 
LOCKNUT 


IN THE FOLLOWING STEP, THERE MAY BE 
SOME DIFFICULTY IN GETTING THE 
CABLE THROUGH THE CABLE BOX ON THE 
MAIN FUEL CONTROL BECAUSE OF THE 
SHARP BEND REQUIRED WHEN THE CABLE 
REVERSES DIRECTION. 


INSERT THE CABLE INTO THE CABLE BOX ON THE 
AFTERBURNER FUEL CONTROL. 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


4-72 Change 3 


IF NECESSARY TO ASSIST THE CABLE THROUGH THE 
MAIN FUEL CONTROL CABLE BOX, INSTALL THE 
THROTTLE SHAFT ADAPTER WRENCH, 1C2754-3G1, 
ON THE MAIN FUEL CONTROL THROTTLE SHAFT; 
ROTATE THE SHAFT TO OFF, PULL THE SHAFT OUT- 
WARD, TIGHTEN THE SHAFT LOCKNUT AND ROTATE 
THE SHAFT TO MAX, LOOSEN THE LOCKNUT AND 
PUSH THE SHAFT INWARD; ROTATE THE SHAFT TO 


OFF. REPEAT AS NECESSARY. 


TO MAX 


Figure 4-15. Throttle Input Linkage - BEFORE T.O. 2J-J79-1217 (Sheet 6 of 13) 


ADAPTER 
1€2754-3G1 


J79-B3367-2-A2 
4С-2-8-(29-6) 


T.O. 1F-4C—2-8 


RIGGING | NOTE 
] CABLE POSITION IN THE FOLLOWING STEP, A SCREW- 
DRIVER MAY BE INSERTED UNDER THE 

POSITION THE CABLE SO THAT 2-9/16 INCHES ЕХ- LOCKNUT TO GENTLY PRY THE SHAFT 
TEND FROM THE CABLE BOX ON THE AFTERBURNER OUTWARD TO ASSIST ENGAGEMENT. 


FUEL CONTROL. 


HOLD THE INPUT SHAFT AT OFF WITH THE ADAPTER 
WRENCH AND INSERT A SCREWDRIVER BETWEEN THE 
SHAFT LOCKNUT AND THE CABLE BOX. ROTATE THE 
SHAFT SLIGHTLY WHILE PRYING THE INPUT SHAFT OU T— 
WARD TO ENGAGE THE SHAFT CLUTCH TEETH TO THE 
CABLE BOX SHEAVE CLUTCH TEETH. TIGHTEN THE 
LOCKNUT FINGERTIGHT. 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


MAIN FUEL CONTROL SHAFT CLUTCH 
ENGAGEMENT 


ROTATE THE INPUT SHAFT OF THE MAIN FUEL CON- 
TROL COUNTERCLOCKWISE TO THE STOP IN THE CON- 
TROL WITH THROTTLE SHAFT ADAPTER WRENCH, 
1C2754-3Gl. POSITION THE CABLE BOX NAMEPLATE 
SO THAT THE OFF POSITION ALIGNS WITH THE REFER- 
ENCE MARK ON THE CABLE BOX. 


ADAPTER 
1C2754-3G1 


REFERENCE 
MARK 


MAIN FUEL 
CONTROL 
CABLE BOX 
179-В3368- 2- A2 
4С-2-8-(29--7) 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 7 of 13) 
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T.O. 1Е-4С-2-8 


CLUTCH ENGAGEMENT CHECK 


сә 


HOLD THE INPUT SHAFT WITH THE ADAPTER WRENCH, 


q MARK ONE FLAT ON THE LOCKNUT AND LOOSEN THE 
LOCKNUT EXACTLY 1⁄2 TURN. 
ADAPTER | LOCKNUT 
.1C2754-3G1 
TABWASHER 
P JW... 
М за | 


MAIN FUEL 
CONTROL CABLE 7 
BOX 


b HOLD THE CABLE BY HAND AT THE AFTERBURNER 
FUEL CONTROL CABLE BOX TO RESTRICT CABLE 
MOVEMENT. PUSH THE SHAFT IN WITH THE 
ADAPTER WRENCH AND TRY TO ROTATE THE SHAFT 
IN BOTH DIRECTIONS. IF THE SHAFT WILL NOT 
TURN MORE THAN THE CLUTCH TEETH BACKLASH 
PERMITS, THE ENGAGEMENT IS CORRECT. IF 
CLUTCH ENGAGEMENT 15 NOT CORRECT, THE 
SHAFT WILL "FREE-WHEEL" AND MUST ВЕ EN- 
GAGED AGAIN. 


ша АУА... 


y7 | Б 
+t CORRECT 


| 


Cy (ENGAGEMENT yy 


С POSITION THE CABLE BOX NAMEPLATE SO THAT 
THE OFF POSITION ALIGNS WITH THE REFERENCE 
MARK ON THE CABLE BOX. 


d HOLD THE SHAFT WITH THE ADAPTER WRENCH 
AND TORQUE THE LOCKNUT TO 30-40 LB-IN. 
DO NOT BEND THE TABWASHER AT THIS TIME. 


4-74 Change 3 


MAIN FUEL CONTROL RIGGING PIN 


ROTATE THE INPUT SHAFT ON THE MAIN FUEL CON- 
TROL FROM OFF TO MAX, CHECKING FOR FREEDOM 
OF MOVEMENT. RETURN THE SHAFT TO OFF, AGAINST 
THE STOP IN THE CONTROL. 


THREAD THE RIGGING РИМ, 1C2754-13G2, INTO 
THE RIGGING PORT. IF THE PIN IS PROPERLY 
ENGAGED, THE SHAFT WILL NOT ROTATE. 


(2 


ТО МАХ 


RIGGING PIN 
1C2754-13G2 


AFTERBURNER FUEL CONTROL SHAFT 
CLUTCH ENGAGEMENT 


ROTATE THE INPUT SHAFT ON THE AFTERBURNER 
FUEL CONTROL COUNTERCLOCKWISE TO THE 

STOP WITH AN ALLEN WRENCH. THEN ROTATE 
THE SHAFT SLOWLY CLOCKWISE UNTIL RIGGING 
РІМ, 1C2754-8P1, CAN BE INSERTED INTO THE 
OPEN RIGGING PORT BELOW THE CABLE BOX. 


А < RIGGING 
\ $ PIN 
b Í 1С2754-8Р1 


| [ON ( 
~ 1/8 INCH ° 


*^. ALLEN ` 
WRENCH 


i му 


J79-B3369-1-A2 
4С-2-8-(29-8) 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 8 of 13) 


5 NOTE 


IN THE FOLLOWING STEP, A SCREW- 
DRIVER MAY BE INSERTED UNDER THE 
LOCKNUT TO GENTLY PRY THE SHAFT 
OUTWARD TO ASSIST ENGAGEMENT. 


b PULL THE INPUT SHAFT OUTWARD, UNTIL THERE 
15 CONTACT BETWEEN THE SHAFT AND CABLE 


BOX CLUTCH TEETH. 


RIGGING PIN 
1C2754-8PI 


ALLEN WRENCH 


SHEAVE 
CLUTCH 
TEETH 


С HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
REMOVE THE RIGGING PIN, AND PULL THE INPUT 
SHAFT OUT COMPLETELY TO ENGAGE THE SHAFT AND 
CABLE BOX CLUTCH TEETH. IT MAY BE NECESSARY TO 
ROTATE THE INPUT SHAFT SLIGHTLY TO COMPLETE THE 
ENGAGEMENT. 


d TIGHTEN THE INPUT SHAFT LOCKNUT FINGERTIGHT. 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


b 


d 


T.O. 1F-4C-2—8 


CLUTCH ENGAGEMENT CHECK 
HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 


MARK ONE FLAT ON THE LOCKNUT, AND LOOSEN 
THE LOCKNUT EXACTLY 1/2 TURN. 


LOCKNUT 


TABWASHER 


Ne 77 


~ 
ЕНЕНЕ 


> 


PUSH THE SHAFT IN WITH THE ALLEN WRENCH AND 
TRY TO ROTATE THE SHAFT IN BOTH DIRECTIONS. IF 
THE SHAFT WILL NOT TURN MORE THAN THE CLUTCH 
TEETH BACKLASH PERMITS, THE ENGAGEMENT IS COR- 
RECT. IF CLUTCH ENGAGEMENT IS NOT CORRECT, 
THE SHAFT WILL "FREE-WHEEL", AND MUST BE EN- 
GAGED AGAIN. 


Y — 6 


==г 


` AZ MMT). 

72 CORRECT ENGAGEMENT 
AND BACKLASH 

ф РРР 


VISUALLY CHECK THROUGH THE RIGGING PORT 
FOR PROPER CLUTCH ENGAGEMENT. 


А 


HOLD THE SHAFT WITH THE ALLEN WRENCH AND 
TORQUE THE LOCKNUT TO 30-40 LB-IN. DO NOT 
BEND THE TABWASHER AT THIS TIME. 


179-83370-3-А2 
4С-2-8-(29-9) | 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 9 of 13) 


Change 3 4-75 


Т.О. 1F-4C-2-8 


6 INSERT THE RIGGING PIN INTO THE RIGGING PORT. NOTE 
IF THE PIN WILL NOT FIT, ADJUST THE CABLE LENGTH | 
(АҺ А5 NECESSARY BY TURNING THE MICRO-ADJUST UNIT IN THE FOLLOWING STEP, THE INPUT 
n WITH A 5/8 INCH WRENCH. THE RIGGING PIN MUST SHAFT ON THE NOZZLE AREA CONTROL 
SLIDE FREELY INTO THE SHAFT CAM RIGGING SLOT. CAN BE ROTATED 360 DEGREES WITHOUT 
REMOVE THE RIGGING PIN. DAMAGE TO THE CONTROL. THE SHAFT 


WILL NOT ROTATE IN EITHER DIRECTION 
WHEN THE RIGGING PIN IS INSTALLED 
PROPERLY. 


b ROTATE THE NOZZLE AREA CONTROL INPUT SHAFT 
WITH AN ALLEN WRENCH UNTIL RIGGING PIN, 
1€2754-8P1, FITS INTO THE SHAFT CAM RIGGING SLOT. 


RIGGING PIN 


1С2754-8РІ RIGGING PIN 


1С2754-8Р1 


9/16 INCH WRENCH 


SHAFT CAM 


RIGGING SLOT 
7 NOZZLE AREA CONTROL SHAFT CLUTCH 


ENGAGEMENT 


а REMOVE THE PLUG FROM THE RIGGING PORT ON THE RIGGING PIN 
NOZZLE AREA CONTROL. 1С2754-8РІ 


SHAFT САМ 


RIGGING PORT «е 6; 
PLUG ) n 
у A о WWE 
S B NULLE 
| 3/16 INCH ФК NN: МӨ 

ALLEN A М4 
WRENCH РМ A me 


J79-B337 1-0-A 2 
4C—2—8—(29—10)8 


Figure 4-15. Throttle Input Linkage - BEFORE Т.О. 2J-J79-1217 (Sheet 10 of 13) 


4-76 Change 22 


T.O. 1F-4C-2-8 


NOTE 


IN THE FOLLOWING STEP, A SCREW- 
DRIVER MAY BE INSERTED UNDER THE 
LOCKNUT TO GENTLY PRY THE SHAFT 
OUTWARD TO ASSIST ENGAGEMENT. 


b PUSH THE SHAFT IN WITH THE ALLEN WRENCH AND TRY 
TO ROTATE THE SHAFT IN BOTH DIRECTIONS. IF THE 
SHAFT WILL NOT TURN MORE THAN THE CLUTCH TEETH 
BACKLASH PERMITS, THE ENGAGEMENT IS CORRECT. 

IF CLUTCH ENGAGEMENT IS NOT CORRECT, THE SHAFT 
WILL "FREE-WHEEL", AND MUST BE ENGAGED AGAIN. 


PULL THE INPUT SHAFT OUTWARD, UNTIL THERE IS 
CONTACT BETWEEN THE SHAFT AND CABLE BOX 
CLUTCH TEETH. 


Uy 7 
> Ua sy асн 


HOLD THE SHAFT WITH THE ALLEN WRENCH AND 
TORQUE THE LOCKNUT ТО 30-40 LB-IN. DO NOT 
BEND THE TABWASHER AT THIS TIME. 


INSERT THE RIGGING PIN INTO THE RIGGING PORT. 
IF THE PIN WILL NOT FIT, ADJUST THE CABLE LENGTH 
AS NECESSARY BY TURNING THE MICRO-ADJUST UNIT 
WITH А 9/16 INCH WRENCH. THE RIGGING PIN MUST 
SLIDE FREELY INTO THE SHAFT CAM RIGGING SLOT. 
REMOVE THE RIGGING PIN. 


SHEAVE А 


ТЕЕТН 


d HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
REMOVE THE RIGGING PIN, AND PULL THE INPUT 
SHAFT OUT COMPLETELY TO ENGAGE THE SHAFT AND 
CABLE BOX CLUTCH TEETH. IT MAY BE NECESSARY TO 
ROTATE THE INPUT SHAFT SLIGHTLY TO COMPLETE THE 
ENGAGEMENT. 


TIGHTEN THE LOCKNUT FINGERTIGHT. 


CLUTCH ENGAGEMENT CHECK 


a HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
MARK ONE FLAT ON THE LOCKNUT AND LOOSEN THE 
LOCKNUT EXACTLY 1/2 TURN. 


LOCKNUT 


9/16 INCH 


WRENCH | ў | “бу 
" s 


J79-B3372-2-A 2 
4C—2—8-(29—11 


Z 


NOZZLE AREA CONTROL 
CABLE BOX ЖЖ 


Figure 4-15. Throttle Input Linkage - BEFORE T.O. 2J-J79-1217 (Sheet 11 of 13) 
Change 3 4-77 


Т.О. 1F-4C-2-8 


RIGGING CHECKS 


REMOVE THE RIGGING PIN FROM THE MAIN FUEL 
CONTROL. 


ROTATE THE MAIN FUEL CONTROL THROTTLE SHAFT 
THROUGHOUT ITS FULL TRAVEL, OFF TO MAX, DETER- 
MINE THAT MOVEMENT IS FREE, WITHOUT BINDING. 


ADAPTER 
1€2754-3G1 


HOLD THE MAIN FUEL CONTROL AT OFF, AND TRY 
THE RIGGING PIN IN BOTH THE AFTERBURNER FUEL 
CONTROL AND NOZZLE AREA CONTROL AGAIN. 
MAKE ADJUSTMENTS AS NECESSARY WITH THE 
MICRO-ADJUST UNITS UNTIL THE RIGGING PIN 
SLIDES FREELY INTO THE SHAFT CAM RIGGING SLOTS. 
REMOVE THE RIGGING PIN. 


HOLD THE MAIN FUEL CONTROL AT THE OFF POSITION, 
CHECK THAT THE CABLE EXTENDS 2-9/16 + 1/16 INCHES 
PAST THE CABLE BOX ON THE AFTERBURNER FUEL CON- 


TROL. 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX . 


4-78 


@ TORQUE THE TWO MICRO-ADJUST UNIT JAM NUTS 
TO 50-60 LB-IN. DO NOT ALLOW THE COUPLINGS 
ON THE MICRO-ADJUST UNITS TO ROTATE WHILE 


TORQUING THE JAM NUTS. 


TORQUE 
WRENCH 


а 7 
— ПО 9/16 INCH 


WRENCH 


11/16 INCH 
ADAPTER 


ј MEASURE THE DISTANCE BETWEEN EACH JAM NUT 
AND THE CORRESPONDING CONNECTOR HEX. IF 
THE MEASUREMENT EXCEEDS 9/32 INCH, POSITIVE 
ENGAGEMENT OF THE CONNECTORS IN THE 
COUPLINGS IS NOT CORRECT; RE-RIG THE SYSTEM. 


E 9/32 INCH MAX 


Figure 4-15. Throttle Input Linkage - BEFORE T.O. 2J-J79-1217 (Sheet 12 of 13) 


Change 3 


_ | 9/32 INCH МАХ 


J79-B3373-2-A2 
4С-2-8-(29-12) 


Т.О. 1F-4C-2-—8 


10 FINAL INSTALLATION П SECURING THE SYSTEM 
а INSTALL THE STRAIGHT OVERTRAVEL TUBE IN THE а BEND A TAB ON THE TABWASHER AGAINST A LOCKNUT 
CABLE BOX ON THE AFTERBURNER FUEL CONTROL; FLAT ON EACH CONTROL SHAFT LOCKNUT. 


. TORQUE ТО 10-20 LB-IN. 


b LOCKWIRE THE TWO UPPER MOUNTING BOLTS ON THE 
AFTERBURNER FUEL AND NOZZLE AREA CONTROL 
CABLE BOXES. 


C LOCKWIRE EACH CONDUIT COUPLING NUT TO THE 
MICRO-ADJUST UNIT AND THEN TO THE NEAREST 
CABLE BOX MOUNTING BOLT. 


OVERTRAVEL 


d LOCKWIRE EACH CONDUIT COUPLING NUT TO THE 
CABLE BOX ADAPTERS ON THE MAIN FUEL CONTROL. 


LOCKWIRE EACH OVERTRAVEL TUBE TO THE NEAREST 
CABLE BOX MOUNTING BOLT. 


NOZZLE AREA 
CONTROL 
b INSTALL THE CURVED OVERTRAVEL TUBE IN THE CABLE 
BOX ON THE NOZZLE AREA CONTROL; TORQUE TO 

10-20 LB-IN. 


C ROTATE THE MAIN FUEL CONTROL THROTTLE SHAFT 
THROUGHOUT ITS FULL TRAVEL, OFF 1O MAX. DETER- 
MINE THAT MOVEMENT IS FREE, WITHOUT BINDING, 


d ASSEMBLE A NEW O-RING (GE 755D210P013) ON THE 
RIGGING PORT PLUG; INSTALL IN THE RIGGING PORT 
ON THE NOZZLE AREA CONTROL; TORQUE TO 20-30 
LB-IN. AND LOCKWIRE. 


RIGGING 
PORT PLUG 


- @ © = GE 7550210Р013 


eS ода“ 

ë | | MAIN FUEL 

p SN Ы OR M52513 ola КЕ. 
^ (0) 


, 


AFTERBURNER FUEL | 25 
i é < 


CONTROL 


OVERTRAVEL 
TUBE 


J79-B3374-2-A 2 
.4C—2—8-(29—13) А 


Figure 4-15. Throttle Input Linkage - BEFORE T.O. 2J-J79-1217 (Sheet 13 of 13) 
Change 17 4-79 


T.O. 1Е-4С-2-8 


OVERTRAVEL 
TUBE 


CABLE BOX 


MICRO-ADJUST 
UNIT 


AFTERBURNER FUEL 
CONTROL 


MAIN FUEL CONTROL 


CABLE BOX 


NOZZLE AREA 
CONTROL 


STRAIGHTEN THE BENT TAB ON THE TABWASHER 
UNDER THE LOCKNUTS ON THE THROTTLE INPUT 

SHAFTS OF THE AFTERBURNER FUEL, MAIN FUEL AND 
NOZZLE AREA CONTROLS. 


REMOVAL 
] CLUTCH DISENGAGEMENT 


а ROTATE THE THROTTLE INPUT SHAFT ON THE MAIN 
FUEL CONTROL COUNTERCLOCKWISE TO THE OFF 


POSITION WITH ADAPTER WRENCH 1С2754-3О1. 


I A DA P I E R 
1€2754-3G1 


AB FUEL CONTROL 
AND NOZZLE AREA 
CONTROL CABLE BOXES 


MAIN FUEL CONTROL 
CABLE BOX J79-B3716-0-A2A 


4С-2-8-(30-1) 


Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 1 of 14) 


4-80 Change 3 


T.O. 1F-4C-2—8 


] € HOLD THE INPUT SHAFT OF THE MAIN FUEL CONTROL f PUSH EACH SHAFT INWARD WITH THE ALLEN WRENCH 
WITH THE ADAPTER WRENCH AND LOOSEN THE LOCK- TO DISENGAGE THE SHAFT CLUTCH TEETH FROM THE 


NUT 1-1/2 TURNS WITH A 5/8 INCH WRENCH. CABLE BOX SHEAVE CLUTCH TEETH. 


ADAPTER » 
1C2754-3G1 


AJ» -— 


5/8 INCH 


mans KK 
DIM 2. 
ONE 7 ащ A SHAFT CLUTCH 


i Mos WWM TEETH 


CABLE RELEASE 


REMOVE THE OVERTRAVEL TUBE FROM THE AFTER- 

BURNER FUEL CONTROL CABLE BOX. 

d PUSH THE SHAFT INWARD WITH THE WRENCH TO DIS- 
ENGAGE THE SHAFT CLUTCH TEETH FROM THE CABLE OVERTRAVEL TUBE 
BOX SHEAVE CLUTCH TEETH. 


MAIN FUEL 
CONTROL CABLE 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


b PULL THE CABLE OUT OF THE CONDUIT. 
е HOLD THE INPUT SHAFTS OF THE AFTERBURNER FUEL 
AND NOZZLE AREA CONTROLS WITH AN ALLEN 
WRENCH AND LOOSEN EACH LOCKNUT AT LEAST 
1-1/2 TURNS WITH A 9/16 INCH WRENCH. 


ALLEN WRENCH (1/8 ABFC, 3/16 NAC) 
LOCKNUT 


AB FUEL CONTROL 
AND NOZZLE AREA 
CONTROL CABLE BOX 


Ј79-В3717-0-А2 


22 
4C—2—8—(20—2) 


CONTROL 2 О 
SHAFT 


Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 2 of 14) 
Change 3 4-81 


T.O. 1F-4C-2-8 


NOTE 


COMPLETE DISASSEMBLY 


DISCONNECT THE TWO CONDUITS AT THE MICRO- IN THE FOLLOWING STEP, IF A CABLE 

ADJUST UNITS AND AT THE MAIN FUEL CONTROL BOX IS DIFFICULT TO REMOVE, DO NOT 

CABLE BOX. REMOVE THE OVERTRAVEL TUBE FROM USE FORCE (WHICH MAY CAUSE INTER- 

THE NOZZLE AREA CONTROL CABLE BOX. NAL DAMAGE TO THE CONTROL); RE- 

TURN THE CONTROL, WITH THE CABLE 

DISCONNECT THE MICRO-ADJUST UNITS AT THE BOX ATTACHED, TO OVERHAUL. 

CABLE BOXES ON THE AFTERBURNER FUEL AND NOZ- 

ZLE AREA CONTROLS. REMOVE THE ADAPTERS FROM С REMOVE THE LOCKNUT AND TABWASHER FROM EACH 

THE CABLE BOX ON THE MAIN FUEL CONTROL. CONTROL INPUT SHAFT; REMOVE THE MOUNTING 
BOLTS AND WASHERS FROM EACH CABLE BOX. ВЕ- 
MOVE THE BOXES. DISCARD THE TABWASHERS. 


NOZZLE AREA CONTROL | 


LOCKNUT 


OVERTRAVEL кш: 


ТОВЕ | 


MICRO-ADJUST UNIT 


AB FUEL CONTROL 


TABWASHER 


MOUNTING BOLT \ 


ADAPTER 


MAIN FUEL CONTROL Ј79-В3718-0-А 2 
4С-2-8-(30-3)| 


ü Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 3 of 14) 


4-82 Change 3 


T.O. ЈЕ-4С- 2-8 


INSTALLATION 
] CABLE BOX AND ADAPTERS 


NOTE 


IN THE FOLLOWING STEP, ONLY THE 
SHORT BOLT WILL BE PERMANENTLY 

INSTALLED. THE THREE REMAINING ARE 
SLAVE BOLTS, IN PLACE TO MAKE RIG- 
GING POSSIBLE. 


2 CABLE BOXES 


а INSTALL THE CABLE BOXES ON THE AFTERBURNER FUEL 
AND NOZZLE AREA CONTROLS, USING THREE BOLTS 
AND WASHERS FOR EACH BOX; TIGHTEN FINGERTIGHT. 


b INSTALL A NEW TABWASHER AND LOCKNUT ON EACH 
INPUT SHAFT. MAKE SURE THAT THE LOCKNUTS ARE 
LOOSENED AT LEAST 1-1/2 TURNS AND THAT THE 
SHAFTS ARE PUSHED INWARD SO THAT THE SHAFT AND 
CABLE BOX SHEAVE CLUTCH TEETH DO NOT ENGAGE. 


S SS тА 
A c 


` 
EN 


PLACE THE CABLE BOX IN POSITION ON THE MAIN 
FUEL CONTROL AND SECURE WITH FOUR BOLTS AND 
THREE WASHERS. INSTALL THE SHORT BOLT, WITHOUT 
A WASHER, THROUGH THE UPPER MOUNTING HOLE 
NEAREST THE COMPRESSOR CASING, TORQUE THE 
BOLTS TO 24-27 LB-IN. LOCKWIRE THE SHORT BOLT 
TO THE COMPRESSOR DISCHARGE PRESSURE TUBE 
COUPLING NUT ON THE CONTROL. 


b INSTALL THE TWO ADAPTERS ON THE MAIN FUEL CON- 
TROL CABLE BOX; TORQUE THE ADAPTERS TO 50-60 
LB-IN. A GAP OF 5/64 INCH MAX BETWEEN THE 
ADAPTER HEX AND THE CABLE BOX IS PERMISSIBLE IF 
PROPERLY ТОКОЏЕР. 


ey г © — E 
ва | TABWASHER 


AFTERBURNER 
SHORT Е 
BOLT CONTROL 
| 
| 
ща 
а=. | 
nmm W , LOC K N U T 
bal ШО 
CABLE BOX 
MUST BE 
POSITIONED 


AS SHOWN 


С INSTALL THE INDICATOR DIAL, LOCKNUT, AND A NEW 
TABWASHER ON THE INPUT SHAFT, MAKE SURE THAT 
THE LOCKNUT IS LOOSENED AT LEAST 1-1/2 TURNS 
AND THAT THE SHAFT IS PUSHED INWARD SO THAT THE 

SHAFT AND CABLE BOX SHEAVE CLUTCH TEETH DO NOT 

ENGAGE, 


LOCKNUT 7 


LOCKNUT 


\—— INDICATOR 
DIAL 


TABWASHER 


! 


Еще о 


NOZZLE / 
AREA 


CONTROL 


TABWASHER 


VERNIER 


J79-B3719-0-A2A 


4С-2-8-(30-4) 
Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 4 of 14) 


Change 3 4-83 


T.O. 1Е-4С-2-8 


3 MICRO-ADJUST UNITS 4 


a CENTER THE MICRO-ADJUST UNITS,WITH THE JAM 
NUTS RUN UP AGAINST THE MICRO-ADJUST COUPLING 
FINGERTIGHT, THREE THREADS MUST SHOW BETWEEN 
EACH JAM NUT AND THE CORRESPONDING CONNEC- 


TOR НЕХ. 
THREE THREE 
THREADS THREADS 


CONNECTOR COUPLING CONNECTOR 


JAM NUT JAM NU] 


b THREAD THE MICRO-ADJUST UNITS INTO THE CABLE 
BOXES ON THE AFTERBURNER FUEL AND NOZZLE 
AREA CONTROLS; TORQUE THE CONNECTORS TO 
50-60 LB-IN. A GAP OF 5/64 INCH MAX BETWEEN 
THE CONNECTOR HEX AND THE CABLE BOX IS 
PERMISSIBLE IF PROPERLY TORQUED. 


AFTERBURNER 
FUEL CONTROL 


b 


NOZZLE AREA CONTROL 


CONDUIT 


CONNECT THE TWO CONDUITS TO THE MAIN FUEL 
CONTROL CABLE BOX ADAPTERS; CONNECT THE 
OTHER ENDS TO THE MICRO-ADJUST UNITS ON THE 
AFTERBURNER FUEL AND NOZZLE AREA CONTROL 
CABLE BOXES. IF NECESSARY, THE CABLE BOX 
MOUNTING BOLTS MAY BE REMOVED TO INSTALL 
THE CONDUITS. 


| 9 AFTERBURNER 
FUEL CONTROL 


NOZZLE AREA 
CONTROL 


MAIN FUEL 
CONTROL 


POSITION THE CONDUITS TO PROVIDE THE LEAST 
AMOUNT OF STRESS ON THE PARTS. TORQUE THE 
THREE MOUNTING BOLTS ON EACH CABLE BOX TO 
24-27 LB-IN. TORQUE ALL CONDUIT COUPLING 
NUTS TO 60-80 LB-IN. 


J79-B3720-0- A2 
4С-2-8-(30-5) 


Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 5 of 14) 


4-84 Change 3 


CABLE INSTALLATION 


LUBRICATE THE CABLE LIGHTLY WITH SILICONE GREASE 
(DOW-CORNING 33, LIGHT) OR GREASE CONFORMING 
TO SPECIFICATION MIL-G -25013D. 

GREASE FILM 


а uu 


THROTTLE CABLE 


b MAKE SURE THAT EACH CONTROL INPUT SHAFT LOCK- 
NUT IS LOOSENED AT LEAST 1-1/2 TURNS AND THAT 
THE SHAFT OF EACH CONTROL IS PUSHED INWARD SO 
THAT THE SHAFT AND CABLE BOX SHEAVE CLUTCH 
TEETH DO NOT ENGAGE. 


ALLEN WRENCH 
LOCKNUT 


SN mee: 


оом 


И 


IN THE FOLLOWING STEP, THERE MAY ВЕ 
SOME DIFFICULTY IN GETTING THE 
CABLE THROUGH THE CABLE BOX ON THE 
MAIN FUEL CONTROL BECAUSE OF THE 
SHARP BEND REQUIRED WHEN THE CABLE 
REVERSES DIRECTION. 


INSERT THE CABLE INTO THE CABLE BOX ON THE 
AFTERBURNER FUEL CONTROL. 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


d 


T.O. ЈЕ-4С- 2-8 


IF NECESSARY TO ASSIST THE CABLE THROUGH THE 
MAIN FUEL CONTROL CABLE BOX, INSTALL THE 
THROTTLE SHAFT ADAPTER WRENCH, 1С2754-3С1, 
ON THE MAIN FUEL CONTROL THROTTLE SHAFT; 
ROTATE THE SHAFT TO OFF, PULL THE SHAFT OUT- 
WARD, TIGHTEN THE SHAFT LOCKNUT AND ROTATE 
THE SHAFT TO MAX, LOOSEN THE LOCKNUT AND 
PUSH THE SHAFT INWARD; ROTATE THE SHAFT TO 
OFF. REPEAT AS NECESSARY. 


ADAPTER 
1С2754-3С1 


ТО МАХ 


J79-B3721-0-A 


2 


4С-2-8-(30-6) 


Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 6 of 14) 


Change 3 


4-85 


Т.О. 1Е-4С-2-8 


МОТЕ 


IN THE FOLLOWING STEP, А SCREW- 
DRIVER MAY BE INSERTED UNDER THE 
LOCKNUT TO GENTLY PRY THE SHAFT 
OUTWARD TO ASSIST ENGAGEMENT. 


RIGGING 
] CABLE POSITION 
POSITION THE CABLE SO THAT 2-9/16 INCHES ЕХ- 


TEND FROM THE CABLE BOX ON THE AFTERBURNER 
FUEL CONTROL. 


b HOLD THE INPUT SHAFT AT OFF WITH THE ADAPTER 
WRENCH AND INSERT A SCREWDRIVER BETWEEN THE 
SHAFT LOCKNUT AND THE CABLE BOX. ROTATE THE 
SHAFT SLIGHTLY WHILE PRYING THE INPUT SHAFT OUT- 
WARD TO ENGAGE THE SHAFT CLUTCH TEETH TO THE 
CABLE BOX SHEAVE CLUTCH TEETH. TIGHTEN THE 
LOCKNUT FINGERTIGHT. 


SCREWDRIVER 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


2 MAIN FUEL CONTROL SHAFT CLUTCH 
ENGAGEMENT 


Я ROTATE THE INPUT SHAFT OF THE MAIN FUEL CON- 
TROL COUNTERCLOCKV/ISE TO THE STOP IN THE CON- 
TROL WITH THROTTLE SHAFT ADAPTER WRENCH, 
1С2754-3О1. POSITION THE CABLE BOX INDICATOR 
DIAL SO THAT THE OFF POSITION ALIGNS WITH THE 
REFERENCE MARK ON THE CABLE BOX VERNIER. 


ADAPTER 
1C2754-3G1 


SHEAVE 
CLUTCH 
TEETH 


REFERENCE 
MARK 


MAIN FUEL 
CONTROL CABLE BOX 


J79-B3722-0-A2A 


4С-2-8-(30--7) 
Figure 4-16. Throttle Input Linkage - AFTER Т.О. 2J-J79-1217 (Sheet 7 of 14) 


4-86 Change 3 


T.O. 1F-4C-2-8 


3 CLUTCH ENGAGEMENT CHECK MAIN FUEL CONTROL RIGGING PIN 


ROTATE THE INPUT SHAFT ON THE MAIN FUEL CON- 
TROL FROM OFF TO MAX, CHECKING FOR FREEDOM 
OF MOVEMENT. RETURN THE SHAFT TO OFF, AGAINST 
THE STOP IN THE CONTROL. 


HOLD THE INPUT SHAFT WITH THE ADAPTER WRENCH, 
MARK ONE FLAT ON THE LOCKNUT AND LOOSEN THE 
LOCKNUT EXACTLY 1/2 TURN. 


(a THREAD THE RIGGING PIN, 1C2754-13G2, INTO 
THE RIGGING PORT. IF THE PIN IS PROPERLY 
E ENGAGED, THE SHAFT WILL NOT ROTATE. 
ADAPTER | LOCKNUT 
1С2754-3С1 


TABWASHER 


MAIN FUEL 
CONTROL CABLE Z 
BOX 


b HOLD THE CABLE BY HAND AT THE AFTERBURNER 
FUEL CONTROL CABLE BOX TO RESTRICT CABLE 
MOVEMENT. PUSH THE SHAFT IN WITH THE 
ADAPTER WRENCH AND TRY TO ROTATE THE SHAFT 
IN BOTH DIRECTIONS. IF THE SHAFT WILL NOT 
TURN MORE THAN THE CLUTCH TEETH BACKLASH 
PERMITS, THE ENGAGEMENT IS CORRECT. IF 
CLUTCH ENGAGEMENT IS NOT CORRECT, THE 
SHAFT WILL "FREE-WHEEL" AND MUST BE EN- 
GAGED AGAIN. 


v 


RIGGING PIN 
1C2754-13G2 


TO OFF 


IF NECESSARY, REPOSITION THE CABLE BOX 
VERNIER SO THAT THE REFERENCE MARK LINES 

UP WITH THE OFF POSITION ON THE INDICATOR 
DIAL. TORQUE THE SCREWS TO 13-16 LB-IN. DO 
NOT LOCKWIRE AT THIS TIME. 


AFTERBURNER FUEL CONTROL SHAFT 
CLUTCH ENGAGEMENT 


"mi 


EC (On 
СС? Ж g | 
ШЕ 


( 


ROTATE THE INPUT SHAFT ON THE AFTERBURNER 
FUEL CONTROL COUNTERCLOCKWISE TO THE 

STOP WITH AN ALLEN WRENCH. THEN ROTATE 
THE SHAFT SLOWLY CLOCKWISE UNTIL RIGGING 
РИМ, 1С2754-8РІ, САМ BE INSERTED INTO THE 
OPEN RIGGING PORT BELOW THE CABLE BOX. 


/ 
а 
be 1/8 INCH 
РА N 


~ 


RIGGING 
PIN 
1С2754-ВР1 


шко <<< 


Z 
J/ V/ VI MI V - CORRECT 
ефе 7 


mM 


Г | 
ENGAGEMENT 7 
ив BACKLASH И 


С POSITION THE CABLE BOX INDICATOR DIAL SO 
THAT THE OFF POSITION ALIGNS WITH THE REF- 
ERENCE MARK ON THE CABLE BOX VERNIER. 


d HOLD THE SHAFT WITH THE ADAPTER WRENCH AND 
TORQUE THE LOCKNUT TO 30-40 LB-IN. DO NOT 
BEND THE TABWASHER AT THIS TIME. 


)79- 83723 0-А 2 
4C—2—8—(30—8) 


Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 8 of 14) 
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T.O. 1F-4C-2-8 


4-88 


b 


NOTE 


IN THE FOLLOWING STEP, A SCREW- 
DRIVER MAY BE INSERTED UNDER THE 
LOCKNUT TO GENTLY PRY THE SHAFT 
OUTWARD TO ASSIST ENGAGEMENT. 


PULL THE INPUT SHAFT OUTWARD, UNTIL THERE 
IS CONTACT BETWEEN THE SHAFT AND CABLE 
BOX CLUTCH TEETH. 


1С2754-ВР1 


HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
REMOVE THE RIGGING PIN, AND PULL THE INPUT 
SHAFT OUT COMPLETELY TO ENGAGE THE SHAFT AND 
CABLE BOX CLUTCH TEETH. IT MAY BE NECESSARY TO 
ROTATE THE INPUT SHAFT SLIGHTLY TO COMPLETE THE 
ENGAGEMENT. 


TIGHTEN THE INPUT SHAFT LOCKNUT FINGERTIGHT. 


RIGGING PIN 


ALLEN WRENCH 


AFTERBURNER 
FUEL CONTROL 
CABLE BOX 


b 


C 


CLUTCH ENGAGEMENT CHECK 
HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 


MARK ONE FLAT ON THE LOCKNUT, AND LOOSEN 
THE LOCKNUT EXACTLY 1⁄2 TURN. 


LOCKNUT 


Д | 

TABWASHER 

š 43 2 
SS ~ 


ғ; 
WEI a 


Mm 


PUSH THE SHAF™ М WITH THE ALLEN WRENCH AND 
TRY TO ROTATE THE SHAFT IN BOTH DIRECTIONS. ТЕ 
THE SHAFT WILL NOT TURN MORE THAN THE CLUTCH 
TEETH BACKLASH PERMITS, THE ENGAGEMENT IS COR- 
RECT. IF CLUTCH ENGAGEMENT 15 NOT CORRECT, 
THE SHAFT WILL "FREE-WHEEL", AND MUST BE EN- 
GAGED AGAIN. 


2 7, 
CORRECT Rr рама 
AND BACKLASH 
ГР ж 


Ф га A zÀ = 
СО ж 


VISUALLY CHECK THROUGH THE RIGGING PORT 
FOR PROPER CLUTCH ENGAGEMENT. 


HOLD THE SHAFT WITH THE ALLEN WRENCH AND 
TORQUE THE LOCKNUT TO 30-40 LB-IN. DO NOT 
BEND THE TABWASHER AT THIS TIME. 


J79-B3724-0- A2 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 9 of 14) 


Change 3 


INSERT THE RIGGING PIN INTO THE RIGGING PORT. 
IF THE PIN WILL NOT FIT, ADJUST THE CABLE LENGTH 
AS NECESSARY BY TURNING THE MICRO-ADJUST UNIT 
WITH A 9/16 INCH WRENCH, THE RIGGING PIN MUST 
SLIDE FREELY INTO THE SHAFT CAM RIGGING SLOT. 
REMOVE THE RIGGING PIN. 


RIGGING PIN 
1С2754-ВР1 


9/16 INCH WRENCH 


NOZZLE AREA CONTROL SHAFT CLUTCH 
ENGAGEMENT 


REMOVE THE PLUG FROM THE RIGGING PORT ON THE 
NOZZLE AREA CONTROL. 


RIGGING PORT 


Т.О. |Е-4С-2-8 


NOTE 


IN THE FOLLOWING STEP, THE INPUT 
SHAFT ON THE NOZZLE AREA CONTROL 
CAN BE ROTATED 360 DEGREES WITHOUT 
DAMAGE TO THE CONTROL. THE SHAFT 
WILL NOT ROTATE IN EITHER DIRECTION 
WHEN THE RIGGING PIN IS INSTALLED 
PROPERLY. 


b ROTATE THE NOZZLE AREA CONTROL INPUT SHAFT 


WITH AN ALLEN WRENCH UNTIL RIGGING PIN, 
1С2754-8Р1, FITS INTO THE SHAFT CAM RIGGING SLOT. 


RIGGING PIN 
1 C2754 -8P1 


SHAFT CAM 
RIGGING SLOT 


SHAFT CAM 


RIGGING PIN 
1С2754-8РІ 


3/16 INCH 
ALLEN 
WRENCH 


/ 


N 


0 rr 
| W, Z= 
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Z 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 10 of 14) 
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T.O. 1F-4C-2-8 


NOTE b PUSH THE SHAFT IN WITH THE ALLEN WRENCH AND TRY 
TO ROTATE THE SHAFT IN BOTH DIRECTIONS. IF THE 
IN THE FOLLOWING STEP, A SCREW- SHAFT WILL NOT TURN MORE THAN THE CLUTCH TEETH 
DRIVER MAY BE INSERTED UNDER THE BACKLASH PERMITS, THE ENGAGEMENT IS CORRECT. 
LOCKNUT TO GENTLY PRY THE SHAFT IF CLUTCH ENGAGEMENT IS NOT CORRECT, THE SHAFT 
OUTWARD TO ASSIST ENGAGEMENT. WILL "FREE-WHEEL", AND MUST BE ENGAGED AGAIN. 


С PULL THE INPUT SHAFT OUTWARD, UNTIL THERE 15 
CONTACT BETWEEN THE SHAFT AND CABLE BOX 
CLUTCH TEETH. 


и. Ө 
=m == 


Yy таз! 


| И 
Ж У CORRECT ENGAGEMENT 
ПИ AND BACKLASH 


HOLD THE SHAFT WITH THE ALLEN WRENCH AND 
TORQUE THE LOCKNUT ТО 30-40 LB-IN. DO NOT 
BEND THE TABWASHER AT THIS TIME. 


INSERT THE RIGGING PIN INTO THE RIGGING PORT. 
IF THE PIN WILL NOT FIT, ADJUST THE CABLE LENGTH 
AS NECESSARY BY TURNING THE MICRO-ADJUST UNIT 
SHEAVE WITH A 9/16 INCH WRENCH. THE RIGGING PIN MUST 
CLUTCH SLIDE FREELY INTO THE SHAFT CAM RIGGING SLOT. 
TEETH REMOVE THE RIGGING PIN. 


HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
REMOVE THE RIGGING PIN, AND PULL THE INPUT 
SHAFT OUT COMPLETELY TO ENGAGE THE SHAFT AND 
CABLE BOX CLUTCH TEETH. IT MAY BE NECESSARY TO 
ROTATE THE INPUT SHAFT SLIGHTLY TO COMPLETE THE 
ENGAGEMENT. 


TIGHTEN THE LOCKNUT FINGERTIGHT. 


CLUTCH ENGAGEMENT CHECK 


HOLD THE INPUT SHAFT WITH THE ALLEN WRENCH, 
MARK ONE FLAT ON THE LOCKNUT AND LOOSEN THE 
LOCKNUT EXACTLY 1/2 TURN. 


LOCKNUT 


TABWASHER 


9/16 INCH 4 
WRENCH 


NOZZLE AREA CONTROL 


CABLE BOX И Ј79-В3726-0-А2 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 11 of 14) 
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T.O. 1F-4C-2-8 


9 RIGGING CHECKS @ TORQUE THE TWO MICRO-ADJUST UNIT JAM NUTS 
TO 50-60 LB-IN. DO NOT ALLOW THE COUPLINGS 


ON THE MICRO-ADJUST UNITS TO ROTATE WHILE 


REMOVE THE RIGGING PIN FROM THE MAIN FUEL 
TORQUING THE JAM NUTS. 


CONTROL. 
b ROTATE THE MAIN FUEL CONTROL THROTTLE SHAFT 


THROUGHOUT ITS FULL TRAVEL, OFF TO MAX, DETER- 
MINE THAT MOVEMENT IS FREE, WITHOUT BINDING. 


ADAPTER 
1C2754-3G1 


TORQUE 
WRENCH 


w 
9/16 INCH 
WRENCH 


? Ж 
<= D $) @ N 
11/16 INCH ы 7 
7 
К 


= 

ADAPTER ҮЗ. 
N LN 
4 SNL 


С HOLD THE MAIN FUEL CONTROL АТ OFF, AND TRY 
THE RIGGING PIN IN BOTH THE AFTERBURNER FUEL 
CONTROL AND NOZZLE AREA CONTROL AGAIN. 
MAKE ADJUSTMENTS AS NECESSARY WITH THE 
MICRO-ADJUST UNITS UNTIL THE RIGGING PIN 
SLIDES FREELY INTO THE SHAFT CAM RIGGING SLOTS. f MEASURE THE DISTANCE BETWEEN EACH JAM NUT 
REMOVE THE RIGGING PIN. AND THE CORRESPONDING CONNECTOR НЕХ. IF 

THE MEASUREMENT EXCEEDS 9/32 INCH, POSITIVE 


a HOLD THE MAIN FUEL CONTROL AT THE OFF POSITION, ENGAGEMENT OF THE CONNECTORS IN THE 
CHECK THAT THE CABLE EXTENDS 2-9/16 = 1/16 INCHES COUPLINGS IS NOT CORRECT; RE-RIG THE SYSTEM. 
PAST THE CABLE BOX ON THE AFTERBURNER FUEL CON- 
TROL. 
ж | 
K 2-9/16 + 1/16 INCH _ _ 
Y 9/32 INCH MAX 
Q 
Q 
М -- 9/32 INCH МАХ 
AFTERBURNER 
FUEL CONTROL 
CABLE BOX 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 12 of 14) 
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Т.О. 1F-4C-2-8 


4-92 


FINAL INSTALLATION 


INSTALL THE STRAIGHT OVERTRAVEL TUBE IN THE 
CABLE BOX ON THE AFTERBURNER FUEL CONTROL; 
TORQUE ТО 10-20 LB-IN. . 


OVERTRAVEL 


INSTALL THE CURVED OVERTRAVEL TUBE IN THE CABLE 
BOX ON THE NOZZLE AREA CONTROL; TORQUE TO 


10-20 LB-IN. 


ROTATE THE MAIN FUEL CONTROL THROTTLE SHAFT 
THROUGHOUT ITS FULL TRAVEL, OFF TO MAX, DETER- 
MINE THAT MOVEMENT IS FREE, WITHOUT BINDING. 


ASSEMBLE A NEW O-RING (GE 755D210P013) ON THE 
RIGGING PORT PLUG; INSTALL IN THE RIGGING PORT 
ON THE NOZZLE AREA CONTROL; TORQUE TO 20-30 


LB-IN. AND LOCKWIRE. 


RIGGING 
PORT PLUG ——= 


ME OR 


|| SECURING THE SYSTEM 


а BEND A ТАВ ОМ THE TABWASHER AGAINST А LOCKNUT 
FLAT ON EACH CONTROL SHAFT LOCKNUT. 


b LOCKWIRE THE TWO UPPER MOUNTING BOLTS ON THE 
AFTERBURNER FUEL AND NOZZLE AREA CONTROL 
CABLE BOXES. 


C  LOCKWIRE EACH CONDUIT COUPLING NUT TO THE 
MICRO-ADJUST UNIT AND THEN TO THE NEAREST 
CABLE BOX MOUNTING BOLT. 


d LOCKWIRE EACH CONDUIT COUPLING NUT TO THE 
CABLE BOX ADAPTERS ON THE MAIN FUEL CONTROL. 


LOCKWIRE EACH OVERTRAVEL TUBE TO THE NEAREST 
CABLE BOX MOUNTING BOLT. 


NOZZLE AREA 
CONTROL 


MAIN FUEL 
CONTROL 


AFTERBURNER FUEL 7 
CONTROL 
J79-B3728-3- A2 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 13 of 14) 


Change 3 


T.O. 1Е-4С-2-8 


CHECK THE ALIGNMENT OF THE INDICATOR DIAL 
AND THE VERNIER REFERENCE MARK AT THE IDLE 
POSITION. 


12 VERNIER CHECK AT IDLE 


NOTE 


THE FOLLOWING STEPS PROVIDE A 
CHECK FOR CORRECT ALIGNMENT OF 
THE INDICATOR DIAL AND THE VERNIER 
AT IDLE WHICH IS THE POSITION USED 
FOR AIRFRAME TO ENGINE RIGGING, 


a IF NECESSARY, REPOSITION THE CABLE BOX VERNIER 
SO THAT THE REFERENCE MARK LINES UP WITH THE 

IDLE POSITION ON THE INDICATOR DIAL. TORQUE 

THE SCREWS TO 13-16 ІВ-ІМ. AND LOCKWIRE. 


СІ  ROTATE THE INPUT SHAFT ON THE MAIN FUEL CON- 
TROL SO THAT THE IDLE POSITION ALIGNS WITH THE 
REFERENCE MARK ON THE CABLE BOX VERNIER. 


i 


ADAPTER 
1С2754-3О1 


LOCKWIRE 


NOTE 


IF IT IS NECESSARY TO ADJUST THE 
CABLE BOX VERNIER AT IDLE, THE 
INDICATOR DIAL AND VERNIER MAY 
NOT ALIGN PRECISELY AT OFF OR 


REFERENCE OTHER POSITIONS. DO NOT REPOSITION 

MARK THE VERNIER AFTER THIS INITIAL ADJUST- 
VERNIER MENT. THE RIGGING PIN WILL THEN 

MAIN FUEL HAVE TO BE USED TO DETERMINE THE 


OFF, MIL, MIN A/B AND МАХ А/В 
POSITIONS. 


CONTROL CABLE BOX 


b THREAD THE RIGGING РМ, 1C2754-13G2, INTO THE 
RIGGING PORT. IF THE PIN IS PROPERLY ENGAGED. 
THE SHAFT WILL NOT ROTATE. 


аа 
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RIGGING PIN 
1C2754-13G2 
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Figure 4-16. Throttle Input Linkage - AFTER T.O. 2J-J79-1217 (Sheet 14 of 14) 
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Т.О.1Е-4С-2-8 


4-115. AIRFRAME POWER PLANT CONTROL SYS- 
TEM RIGGING. 


CAUTION 


When problems are experienced in rigging, measure 
the clearance between the torque booster valve 
stop screws and the output lever tang. Rotate input 
lever against one of the valve stop screws; using a 
feeler gage measure the total distance between the 
other valve stop screw and the output lever tang. If 
this total measurement exceeds 0.080 inch, the 
torque booster should be returned to overhaul. 


1 4-116. The purpose of this rigging procedure is to coordi- 
nate the airframe power plant control system with the en- 
gine control system. Rigging of the airframe power plant 

| control system is required whenever maintenance is per- 
formed on the system such as throttle quadrant or cable 
removal. If engine control box torque shaft is disconnected 
from main fuel control crossover shaft to facilitate other 
maintenance such as engine removal and installation, con- 

В nect torque shaft by performing following: 


a. Steps Q, R, S and U thru X of pre—rigging procedure, 
figure 4—17. 


b. Airframe Power Plant Control System Rigging Check – 
Engines Operating. Refer to paragraph 2-54. 


NOTE 


The airframe power plant control systems are sensi- 
tive systems and require careful and knowledgeable 
maintenance at all times. A skilled, careful, and 
experienced mechanic is required to rig and main- 

' tain Ше airframe power plant control systems. 


| 4-117. AIRFRAME POWER PLANT CONTROL SYSTEM 
$ PRERIGGING. 


i 4-118. Tools and Equipment. 


| Safety strut, auxiliary air door 

ј 4-119. Procedure. See figure 4—17. 

Е 4-120. AIRFRAME POWER PLANT CONTROL SYSTEM 
д WET RIGGING (PREFERRED). 

| 4-121. Tools and Equipment. 

| Pin, rig 

Screwdriver, throttle stop adjusting 


Pressurizing unit, variable vane 
Wrench, torque, 0 to 100 inch—pounds 


4-94 Change 9 


4-122. Materials. 
Lockwire, MS20995NC32 
Pin, cotter, MS24665—134 
Pin, cotter, М524665—149 
4-123. Manpower Requirements. 
a. Three men required. 


4-124. Procedure. See figure 4—18. 


4-125. AIRFRAME POWER PLANT CONTROL SYSTEM 
DRY RIGGING (ALTERNATE). 


4-126. Tools and Equipment. 

Safety strut, auxiliary air door 

Pin, rig 

Screwdriver, throttle stop adjusting 

Wrench, torque, 0 to 100 inch—pounds 
4-127. Materials. 

Lockwire, MS20995NC32 

Pin, cotter, MS24665—134 

Pin, cotter, MS24665—149 
4-128. Manpower Requirements. 

a. Three men required. 

4-129. Procedure. See figure 4—19. 
4-129A. AFT COCKPIT THROTTLE RIGGING. 
4-129B. Tools and Equipment. 

Tool, throttle rig 
4-129C. Manpower Requirements. 

a. Two men required. 

4-129D. Procedure. See figure 4—19A. 
4-129E. THROTTLE CUTOFF SWITCH ADJUSTMENT. 
4-129F. Tools and Equipment. 

Multimeter 
4-129G. Procedure. See figure 4—19B. 
4-129H. AIRFRAME POWER PLANT CONTROL SYS- 
TEM RIGGING CHECK — ENGINES OPERATING. An 
airframe power plant control system rigging check — en- 


gines operating must be performed each time system is 
посед. Refer to paragraph 2—54. 


] ACCESS 


AUX AIR DOOR 
AUX AIR DOOR SAFETY STRUT 


ACTUATOR 


DOOR ви 


WARNING 


TO PREVENT PERSONNEL INJURY AS- 
SURE SAFETY STRUT IS INSTALLED ON 
DOORS 81L AND R. 


A INSTALL AUXILIARY AIR DOOR SAFETY STRUT 
32E050034-1. 


DISCONNECT ACTUATOR FROM DOOR 81 BY RE- 
MOVING BOLT. 


о 


C 


OPEN DOOR 82L ORR. 


REMOVE DOOR 9L. 


m 


OPEN DOOR 83L OR R. 


2 PROCEDURE 


CAUTION 


ASSURE ELECTRICAL POWER IS DIS- 
CONNECTED FROM AIRCRAFT. 


А ASCERTAIN THAT SYSTEM MEETS REQUIREMENTS OF 
AIRFRAME POWER PLANT CONTROL SYSTEM WEAR 
CHECK. REFER TO SECTION II. 


B PERFORM AIRFRAME POWER PLANT CONTROL 
SYSTEM FRICTION CHECK. 


REFER TO SECTION Н. 


FORWARD BOLT 


T.O. 1F-4C:-2-8 


С ASSURE FORWARD COCKPIT THROTTLE LEVER TRAV EL 
IS NOT RESTRICTED BY AFT COCKPIT THROTTLE LEV - 
ERS HITTING THE QUADRANT AND/OR CONSOLE 
PANELS AT OFF OR MAX AB POSITIONS. TELESCOP- 
IC UNIT OUTER SLIDE DOES NOT CONTACT SWIV EL 
NUT. 


D REMOVE FORWARD BOLT FROM CLEVIS LINK. 


RADIUS 
ADJUSTMENT BOLTS 


ROD END 
ATTACHING BOLT 


E CHECK THAT ROD END ATTACHING BOLT IS 


CENTERED IN RADIUS ADJUSTMENT SLOT. 
LOOSEN ROD END ATTACHING BOLT IF REQUIRED . 


F ASSURE APPROXIMATELY THREE THREADS ARE 
VISIBLE AT ROD END. 


ROD END INSPECTION HOLE 
(THREADS MUST BE 
VISIBLE AT ALL TIMES) 


G ASSURE THREADS ARE VISIBLE IN ROD END 
INSPECTION HOLE. 


H ASSURE CABLE IS BACKED OUT APPROXIMATELY THREE 
TURNS FROM BOTTOM OF OUTER SLIDE. 


5 ТО 7 TURNS CABLE INSPECTION 

APPROX HOLE 

TO BOTTOM LOCK 

CABLE PLUG 
АТАНАТ 


mil "S RS NZ 


3 TURNS BACK 
FROM BOTTOM 


HAND 
THREAD 
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Figure 4-17. Airframe Power Plant Control System Prerigging (Sheet 1 of 3) 


Change 9 4- 94A 


T.O. 1F-4C-2-8 


MAIN FUEL CONTROL 


CABLE INSPECTION HOLE CROSSOVER SHAFT 


(CABLE MUST BE VISIBLE LOCK 


IN HOLE AT ALL TIMES) QU 
FT DAAN 
! 77 7227777 II. WN Zp ЕГ 7777777, 
NL WY 


3 TURNS BACK LEFT 
FROM BOTTOM HAND 
THREAD 


ENGINE 


CONTROL BOX = ENGINE CONTROL 


BOX TORQUE 


J ASSURE CABLE IS VISIBLE IN CABLE INSPECTION HOLE CAUTION 

WHEN USING MAIN FUEL CONTROL 
VERNIER FOR THROTTLE RIGGING, 
ALWAYS VIEW VERNIER FROM APPROX- 
MATELY SAME EYE LEVEL (VIEWING 
ANGLE ESTABLISHED THROUGH CENTER- 
LINE OF SHAFT) TO OBTAIN CONSIS- 
TENT AND ACCURATE READING. 


0.25 TO 0.75 INCH 
(IDLE POSITION) 


Q ROTATE TORQUE BOOSTER INPUT LEVER FORWARD 
TO POSITION MFC AT IDLE. INSTALL RIG PIN IN 
МЕС . IF МЕС VERNIER IS INSTALLED VERIFY 
ALIGNMENT OF IDLE REFERENCE MARKS. IF IDLE 
REFERENCE MARKS DO NOT ALIGN REMOVE SAFETY 
WIRE AND LOOSEN VERNIER MOUNTING SCREWS. 
ALIGN IDLE REFERENCE MARKS SECURE AND LOCK- 
WIRE. 


TORQUE 


K POSITION FORWARD COCKPIT THROTTLE LEVER TO 
OFF, AND REMOVE OVERTRAVEL TUBE FROM EN- 
GINE CONTROL BOX. 


L POSITION FORWARD COCKPIT THROTTLE LEVER TO 
IDLE AND APPLY FRICTION LEVER. 


M MEASURE CABLE EXTENDING BEYOND OUTLET 
OF ENGINE CONTROL BOX. CABLE MUST EXTEND 
0.25 TO 0.75 INCHES BEYOND OUTLET OF EN- 
GINE CONTROL BOX. WHEN CABLE DOES NOT 
EXTEND PROPER AMOUNT, REPLACE CABLE WITH 
ONE OF THE PROPER LENGTH. INSTALL OVERTRAVEL 
TUBE. TORQUE NUT 40 TO 60 INCH-POUNDS AND 
LOCKWIRE. 


N CYCLE FORWARD COCKPIT THROTTLE LEVER 
BETWEEN IDLE AND MIL AT LEAST 10 TIMES 
TO REMOVE ANY POSSIBLE CABLE TWIST. 


TE 
ALWAYS ADVANCE THROTTLE LEVER 
TOWARDS MIL AND RETARD TO IDLE 


STOP. 


MOVE INPUT LEVER AFT FOR OFF AND 
FORWARD FOR MAX AB. 


R POSITION FORWARD COCKPIT THROTTLE LEVER AT 


O DISCONNECT ENGINE CONTROL BOX FROM 
MFC CROSSOVER SHAFT. 


P ASSEMBLE AND REINSTALL FORWARD BOLT IN 


CLEVIS LINK. IDLE. 
MAJOR CHANGE S PLACE THROTTLE FRICTION LEVER ON TO HOLD 
ТЕ 25 | THROTTLE LEVER(S) IN IDLE. 4C—2—8—(146—2)A 


Figure 4-17. Airframe Power Plant Control System Prerigging (Sheet 2 of 3) 
4-94B Change 9 


TORQUE BOOSTER 
CW VALVE i TRAVEL 


STOP SCREW 


Е ie LVE STOP 


MFC 
CROSSOVER 


Т IF DRY RIGGING PROCEDURE (ALTERNATE) IS TO 
BE UTILIZED, PROCEED DIRECTLY TO IT AT THIS 
POINT. 


U ROTATE TORQUE BOOSTER INPUT LEVER THROUGH- 
OUT RAN GE OF FREE TRAVEL (STOP TO STOP 
FREE PLAY) UNTIL TORQUE SHAFT SPLINES 
MATE WITH MFC CROSSOVER SHAFT SPLINES. 


NOTE 


DO NOT ATTEMPT TO ADJUST INPUT LEVER 
VALVE STOP SCREWS. 


V wHEN SPLINE ALIGNMENT CANNOT BE OBTAINED, 
ADJUSTMENT OF TELESCOPIC UNIT ROD END IS RE- 
QUIRED. REFER TO STEP 4 OF WET RIGGING PRO- 
CEDURE. 


T.O. 1F-4C -2-8 


BOLT SHANK ENGAGED IN SPLINE SHAFT UNDERCUT 
TORQUE 3/16 INCH BOLTS 13 TO 15 INCH-POUN DS B 


AND 1⁄4 BOLTS 30 TO 40 INCH-POUNDS. 


ad 


eI ENGINE CONTROL 
AÓ ВОХ TORQUE SHAFT 


WARNING 


TO PREVENT LOSS OF THROTTLE 
CONTROL, DO NOT INSTALL 3/16 
INCH BOLTS IN TORQUE SHAFTS 
HAVING 1/4 INCH HOLES. 


NOTE 
SELF RETAINING BOLT IS USED TO CON- 
NECT TORQUE SHAFT TO MFC CROSSOVER 
SHAFT AND END OF TORQUE SHAFT 15 
PAINTED BLUE. 


W CONNECT TORQUE SHAFT TO MFC CROSSOVER 
SHAFT AND INSTALL BOLT BEING SURE BOLT 
ENGAGES UNDERCUT IN CROSSOVER SHAFT. USE 
WASHERS AS REQUIRED TO ASSURE NUT DOES NOT 
BOTTOM OUT. TORQUE BOLT AND INSTALL 
COTTER PIN. 


X REMOVE RIG PIN FROM MFC. 


Y PROCEED WITH RIGGING PROCEDURE. (WET RIG- 
GING PREFERRED). 


4C—2—8—(146— 3) B 


Figure 4-17. Airframe Power Plant Control System Prerigging (Sheet 3 of 3) 
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T.O. 1Е-4С-2-8 


NOTE 


THIS PROCEDURE UTILIZES THE 53E390214-1 
TORQUE BOOSTER PRESSURIZATION UNIT. 

IF THE 1C3568-G1 UNIT IS USED AS AN AL- 
TERNATE, REFER ТО TO 33D 4-6-209-1 FOR OP- 
ERATING INSTRUCTIONS, 


| CONNECT TORQUE BOOSTER PRESSURIZATION 


UNIT TO ENGINE TORQUE BOOSTER 


NOTE 


THE 53E390214-1 PRESSURIZATION UNIT IS 
CAPABLE OF PRESSURIZING LEFT AND RIGHT 
ENGINE TORQUE BOOSTERS SIMULTA- 
NEOUSLY. IF BOTH ENGINES ARE TO BE 
CHECKED AT SAME TIME, CONNECT RE - 
MAINING SYSTEM TO OPPOSITE ENGINE 

BY REPEATING STEPS C THRU F. 


А CONNECT EXTERNAL GROUND WIRE TO SAFETY 
GROUND POST. 


B ENSURE DRAIN VALVE IS CLOSED AND FILL RESER- 
VOIR TO FULL MARK WITH JP-4 OR JP-5 FUEL. 


С DISCONNECT PRESSURE AND RETURN HOSES FROM 
TORQUE BOOSTER AND INSTALL PROTECTIVE 
COVERS ON HOSES. 


D CONNECT LONG PRESSURE HOSE TO PRESSURE FIT- 
TING ON PRESSURIZATION UNIT, AND SHORT 
PRESSURE HOSE TO PRESSURE FITTING ON TORQUE 
BOOSTER. 


E CONNECT LONG RETURN HOSE TO RETURN FITTING 
ON PRESSURIZATION UNIT, AND SHORT RETURN 
HOSE TO RETURN FITTING ON TORQUE BOOSTER. 


F COUPLE PRESSURE AND RETURN HOSES BY CON- 
NECTING TWO QUICK DISCONNECT FITTINGS. 


G POSITION POWER SWITCH TO OFF POSITION. 

H CONNECT ELECTRICAL POWER CORD TO POWER 
INPUT RECEPTACLE AND OTHER END TO EXTERNAL 
POWER SOURCE OF 115VAC (50 TO 60 HZ, SINGLE 
PHASE). 


J CLOSE SYSTEM 1 AND 2 REGULATOR VALVES. 


iy a! ВА со 


=> ПСИ oa 
MS MAJOR CHANGE 
“Ки : 


NOTE 


THE 53E390214-1 PRESSURIZATION UNIT IN- 
CORPORATES TWO SAFETY CUTOFF SWITCHES, 
A LOW LEVEL RESERVOIR SWITCH AND A Н!- 
TEMP FUEL SWITCH. THESE SWITCHES PRE- 
VENT OPERATION IF RESERVOIR FUEL 15 LOW 
OR IF RESERVOIR FUEL TEMPERATURE EXCEEDS 
180°F. ADDING OF FUEL TO RESERVOIR OR 
ALLOWING COOLDOWN PERIOD MAY BE 
REQUIRED IF SHUTDOWN OCCURS. 


K POSITION POWER SWITCH TO ON AND ENSURE 
PUMP -OUTPUT PRESSURE GAGE INDICATES А 
MINIMUM OF 150PSI. 


L OPEN APPLICABLE SYSTEM REGULATOR VALVE TO 
FULL OPEN POSITION. 
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Figure 4-18, Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 1 of 6) 


4-96 Change 22 


T.O. 1F-4C-2-8 
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Figure 4-18. Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 2 of 6) 


Change 24 4-97 


Т.О. 1Е-4С-2-8 


2 САМ NOTCH ТО THROTTLE QUADRANT 
ADJUSTMENT 


CAUTION 


TO PREVENT MAIN FUEL CONTROL DAM- 
AGE DO NOT PRESSURIZE TORQUE 
BOOSTER WITH RIG PIN INSTALLED. 


А POSITION FORWARD COCKPIT THROTTLE LEVER TO 
IDLE AND OBSERVE FOLLOWING: 


TORQUE 


MFC VERNIER IDLE 
REFERENCE MARKS 
ALIGNED. 


FUEL CONTROL CAM 
AT IDLE. 


1. MFC IDLE CAM NOTCH, CENTERED IN RIG PIN PORT, 
OR MFC VERNIER IDLE REFERENCE MARKS ALIGNED. 


2. IF IDLE ALIGNMENT IS IMPROPER ADJUST TELESCOPIC 


UNIT ROD END. REFER TO STEP 4, TELESCOPIC UNIT 
ROD END ADJUSTMENT. 


B POSITION FORWARD COCKPIT THROTTLE LEVER TO 
MAX AB AND OBSERVE FOLLOWING: 


MAX AFTERBURNER 
POSITION OF OUTER 
SLIDER 


SWIVEL 
NUT 
ASSEMBLY 


0.25 == [= 
INCH MIN 


l. CHECK FORWARD COCKPIT THROTTLE TELESCOPIC 
UNIT OUTER SLIDER FOR CLEARANCE AT SWIVEL 
NUT. 


MAJOR CHANGE 


2. 


3i 


BOTH COCKPIT THROTTLE LEVERS MUST NOT 
CONTACT QUADRANT STRUCTURE BEFORE MAXIMUM 
TRAVEL STOP IN MFC IS CONTACTED. 


NOTE 
WHEN COCKPIT THROTTLE LEVER WILL 
NOT SHIFT INBOARD OR OUTBOARD, 
LOOSEN CENTER SHIFT STOP PLATE 
AND REPOSITION. DO NOT ADJUST 
UNTIL AFTER MILITARY STOP PLATE IS 
ADJUSTED. 


WITH BOTH THROTTLES AT MAX AB, 
LEVERS SHOULD BE ALIGNED WITHIN 1/4 
INCH IF PRESCRIBED WEAR CHECKS 

AND PRE-RIG PROCEDURES HAVE BEEN 
ADHERED TO. 


POSITION FORWARD COCKPIT THROTTLE LEVER TO 
OFF AND OBSERVE THE FOLLOWING; IF THESE 
CONDITIONS ARE NOT MET, REACCOMPLISH PRE- 
RIG CHECKS. 


TORQUE 
BOOSTER 


MFC OFF CAM NOTCH VISIBLE IN RIG PIN PORT 
OR VERNIER REFERENCE MARKS ALIGNED AT OFF. 
IF CAM NOTCH OR VERNIER REFERENCE MARKS 
DO NOT ALIGN: | 


NOTE 


MINIMUM STOP PLATE WIDTH AFTER 
FILING IS 0.280 INCH MEASURED FROM 
CENTERLINE OF CENTER BOLT HOLE TO 
FORWARD EDGE OF PLATE. 


A. REMOVE QUADRANT LEVER STOP PLATE AND FILE 
0.030 TO 0.090 INCH FROM FRONT EDGE. 
REINSTALL QUADRANT LEVER STOP PLATE AND 
RECHECK FOR OFF POSITION ALIGNMENT. 


B. IF OFF POSITION ALIGNMENT STILL CANNOT 
BE OBTAINED, ADJUST BOTH RIGHT AND LEFT 
HAND ROD END ATTACHING BOLTS SO THAT 
THEY ARE AT BOTTOM OF RADIUS ADJUSTMENT 
SLOT AND THEN REPEAT IDLE ADJUSTMENT 
STARTING WITH STEP 2A. 
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Figure 4-18, Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 3 of 6) 


4-98 Change 22 


£É- INSPECTION HOLE 


e SLIDER 


INSPECTION HOLE 


ROD END 
INSPECTION 
HOLE 


FORWARD COCKPIT 
VIEW THRU DOOR 9L 


2. TELESCOPIC UNIT INNER SLIDER MUST BE VISIBLE 
THRU OUTER SLIDE INSPECTION HOLE. 


| елек SLIDER 
INSPECTION HOLE 


FLOOR Д SWIVEL NUT 


LOCKWIRE 


ROTATED 90° 


REAR COCKPIT 
3. CHECK AFT COCKPIT TELESCOPIC UNIT OUTER 
SLIDER FOR CLEARANCE AT SWIVEL NUT. 


D POSITION FORWARD COCKPIT THROTTLE LEVER TO 
MIL AND OBSERVE THE FOLLOWING: 


TORQUE 
BOOSTER 
MFC 
VERNIER REFERENCE 
ROTATION 
TO 
MILITARY] Се САМ 
HOUSING 
— RIG PIN PORT 
CENTER 
OF 
NOTCH 
~~ GROOVE 


LC =. 
CORRECTLY RIGGED TO LOW 
SIDE OF MIL CAM NOTCH 


MFC CAM NOTCH 


MAJOR CHANGE 


Т.О. 1F-4C-2-8 


CHECK MFC CAM NOTCH ALIGNMEN T IN RIG PIN 
PORT OR ALIGNMENT OF VERNIER REFERENCE MARK. 
CAM NOTCH SHOULD BE ON LOW SIDE OF CAM 

(1/2 HOLE) OR VERNIER REFERENCE MARK - APPROX- 
IMATELY 1/16 ТО 3/32 INCH BELOW MAIL. 


IF ALIGNMENT 15 OUT REFER TO STEP 3, MIL STOP 
PLATE ADJUSTMENT . 


RIG AFT COCKPIT THROTTLE LEVER. 
ADJUST THROTTLE CUTOFF SWITCH. 


POSITION TORQUE BOOSTER PRESSURE ZATION UNIT 
POWER SWITCH TO OFF AND ALLOW PRESSURE TO 
BLEED OFF. 


DISCONNECT TORQUE BOOSTER PRESS URIZATION 
UNIT. 


. DISCONNECT ELECTRICAL POWER CORD AND STOW. 


NOTE 


DISCONNECT PRESSURE AND RETUR ЕЧ HOSES AT 
TORQUE BOOSTER FIRST TOALLOW DRAINAGE 
OF FUEL BACK INTO PRESSURIZ, "ТОМ UNIT. 


CAUTION 


TO AVOID EQUIPMENT DAMAGE, PRES SURIZATION 
UNIT AND HOSES MUST BE DRAINED IF PRO- 
LONGED STORAGE IS TO OCCUR. 


. DISCONNECT PRESSURE AND RETURN HOSES AND 


STOW. 


. IF REQUIRED, DRAIN PRESSURIZATIONI UNIT BY 


OPENING DRAIN VALVE. FUEL WILL DRAIN FROM 
PORT ON BOTTOM OF CASE. 


. CLOSE REGULATOR AND DRAIN VALVES. 


. INSTALL DUST CAPS ON PRESSURE AN D RETURN 


FITTINGS. 


. REMOVE GROUND WIRE FROM SAFETY GROUND 


POST AND INSTALL DUST CAP ON POWER INPUT 
RECEPTACLE. 


RECONNECT PRESSURE AND RETURN HOSE TO 
TORQUE BOOSTER. 


PERFORM AIRFRAME POWER PLANT CO NTROL 
SYSTEM RIGGING CHECK - ENGINES OPERATING. 
REFER TO SECTION Il. 


4С-2-8-(141--4)С 


Figure 4-18, Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 4 of 6) 


Change 22 4-99 


T.O. 1F-4C-2-8 


3 MILITARY STOP PLATE ADJUSTMENT 
А REMOVE CENTER ENGINE CONTROL PANEL. 


NOTE 


THIS METHOD OF ALIGNING CAM 
. NOTCH OR VERNIER IS IMPORTANT 

FOR PROPER DISTRIBUTION OF HYSTERE- 

SIS IN SYSTEM AND WILL RESULT 

IN THROTTLE SYSTEM BEING RIGGED 

TO LOW SIDE OF MILITARY WHEN 

ADVANCED TO MIL. 


INCH-POUNDS 


MILITARY 
STOP PLATES 


B LOOSEN MILITARY STOP PLATE USING OFFSET 
SCREWDRIVER (MDT 3209) AND POSITION STOP 
PLATE FULL FORWARD. 


C WITH TORQUE BOOSTER PRESSURIZED ADVANCE 
FORWARD COCKPIT THROTTLE LEVER UNTIL FIRM 
AGAINST STOP PLATE. 


[с] "ов СНАМСЕ 


ТОКОЏЕ 


CENTER SHIFT STOP BOOSTER 


PLATES TORQUE 50 TO 60 


SLOWLY RETARD FORWARD COCKPIT THROTTLE 

LEVER UNTIL (MFC) MIL CAM NOTCH IS ALIGNED 
WITH RIG PIN PORT OR VERNIER MIL REFERENCE 
MARKS ALIGN. IF CAM NOTCH IS INADVERTENTLY 
PASSED, ADVANCE THROTTLE LEVER UNTIL FIRM 
AGAINST MILITARY STOP AND ATTEMPT TO ALIGN 
CAM NOTCH OR VERNIER REFERENCE MARKS AGAIN. 


NOTE 


IF MILITARY STOP CANNOT BE POSI- 
TIONED AGAINST LEVER BECAUSE 
SERRATIONS DO NOT ALIGN, REMOVE 
MILITARY STOP AND FILE UNTIL STOP 
TOUCHES LEVER WHEN INSTALLED. 

DO NOT ATTEMPT TO ADJUST OUTER 
SLIDER TO MAKE LEVER CONTACT 
STOP. 


POSITION MILITARY STOP PLATE FIRM AGAINST 
THROTTLE LEVER AND TIGHTEN RETAINING SCREW. 


ADJUST CENTER SHIFT STOP PLATE AND TIGHTEN. 
THROTTLE LEVER SHOULD SHIFT INBOARD PRIOR 
TO RETARDING TO IDLE. MILITARY STOP PLATE 
WILL STOP THROTTLE PRIOR TO SHIFTING 
OUTBOARD AT MIL. 
4C—2—8—(141—5)C 


Figure 4-18. Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 5 of 6) 


4-100 Change 22 


T.O. 1F-4C- 2-8 


4 TELESCOPIC UNIT ROD END ADJUSTMENT 


ROD END 
ATTACHING BOLT 


ROD END 
JAMNUT 


OUTER 

SLIDE 
INSPECTION 
HOLE 


ROD END 
THREAD 

INSPECTION 
HOLE 


INSPECTION 
HOLE 


А LOOSEN ROD END JAMNUT AND TELESCOPIC UNIT 
OUTER SLIDE LOCK PLUG. 


NOTE 
ONE HALF TURN OF TELESCOPIC UNIT 
OUTER SLIDE EQUALS APPROXIMATELY 
2° ROTATION OF TORQUE SHAFT AND 
MAIN FUEL CONTROL (MFC). 


B ROTATE TELESCOPIC UNIT OUTER SLIDE AS NECESSARY 
TO OBTAIN ALIGNMENT. SCREW OUTERSLIDE INTO ROD 
END TO RETARD MFC OR OUT OF ROD END TO 
ADVANCE MFC. 


С ASSURE CABLE IS VISIBLE IN CABLE INSPECTION HOLE 
AND THREADS IN ROD END INSPECTION HOLE. IF 
CABLE AND THREADS ARE NOT VISIBLE, REPEAT 
PRERIGGING PROCEDURE. 


D TIGHTEN ROD END JAMNUT AND TELESCOPIC UNIT 
OUTER SLIDE LOCKPLUG. 


E REMOVE FORWARD BOLT FROM CLEVIS LINK. 


F CYCLE FORWARD COCKPIT THROTTLE LEVER BETWEEN 
IDLE AND MIL OF AT LEAST 10 TIMES TO REMOVE 
CABLE TWIST. 


G CONNECT CLEVIS LINK AND INSTALL FORWARD 
BOLT. 


H DETERMINE IF DESIRED ALIGNMENT HAS BEEN 
ACHIEVED. IF NOT, REPEAT STEPS A THRU C. 


J TORQUE CLEVIS LINK BOLT 13 TO 15 INCH-POUNDS 
AND INSTALL COTTER PIN. 4с-2-8-(141-6)с 


MAJOR CHANGE 


Figure 4-18, Airframe Power Plant Control System Wet Rigging (Preferred) (Sheet 6 of 6) 


"АП data on pages 4-102 thru 4-103 including Change 22 4-101/(4-102 blank) 
figure 4-18 sheets 7 thru 8 deleted." 


Т.О. 1F-4C-2-8 


МОТЕ 


FOLLOWING DRY RIGGING PROCEDURE 
IS AN ALTERNATE PROCEDURE AND 
SHOULD BE USED ONLY WHEN 1C3568G 1 
PRESSURIZING UNIT CANNOT BE 
OBTAINED. 


А ASSURE AIRFRAME POWER PLANT PRERIGGING 
PROCEDURE IS PERFORMED. 


B DISCONNECT ENGINE CONTROL BOX FROM MFC 


CROSSOVER SHAFT. 


C PLACE FORWARD COCKPIT THROTTLE AT IDLE STOP 


AND APPLY FRICTION LOCK. 


TORQUE 
BOOSTER 


MFC 


D ROTATE TORQUE BOOSTER INPUT LEVER TO POSI- 
TION MAIN FUEL CONTROL AT IDLE. INSERT RIG 
PIN IN MFC RIG PIN PORT. 


[egi oos CHANGE . 


CENTERING 


TOOL ы 


FLIGHT 
CW VALVE 
STOP SCREW 


OUTPUT 
LEVER 


CCW VALVE STOP 
TANG SCREW 


INPUT LEVER 


CAUTION 


DO NOT DISTURB VALVE STOP SCREW 
ADJUSTMENT, OPERATION OF 
TORQUE BOOSTER WILL BE IMPAIRED. 


E CENTER TORQUE BOOSTER INPUT LEVER, INSTALL 


CENTERING TOOL AND ATTEMPT ENGAGEMENT 
OF CONTROL BOX TORQUE SHAFT TO MFC CROSS- 
OVER SHAFT. 


IF SPLINE ALIGNMENT IS NOT OBTAINED, LOOSEN 


ROD END JAMNUT AND TELESCOPIC UNIT OUTER 
SLIDE LOCK PLUG. 


4С-2-9-(143-1)С 


Figure 4-19, Airframe Power Plant Control System Dry Rigging (Sheet 1 of 5) 


(4-103 blank) /4-104 Change 9 


T.O. 1Е-4С-2-8 


G ROTATE TELESCOPIC UNIT OUTER SLIDE IN DIREC- CAUTION 
TION REQUIRING LEAST AMOUNT OF ROTATION не: 
UNTIL SPLINE ALIGNMENT IS ATTAINED. ASSURE BOLT ENGAGES UNDERCUT 


OF CROSSOVER SHAFT AFTER INSTALLA- 
TION TO PREVENT THROTTLE FROM 
BECOMING DISCONNECTED. 


— FRICTION H CONNECT TWO SHAFTS TOGETHER AND INSTALL 
LEVER BOLT, TORQUE 3/16 INCH DIAMETER BOLTS 13 ТО 
15 INCH-POUNDS AND 1/4 INCH DIAMETER BOLTS 
30 ТО 40 INCH-POUNDS, USE WASHERS AS КЕ- 
QUIRED TO ASSURE NUT DOES NOT BOTTOM OUT, 
INSTALL COTTER PIN. 


FWD 

ROD END INSPECTION HOLE 
(THREADS MUST BE 
VISIBLE AT ALL TIMES) 

ROD END 

JAMNUT 

LOCKPLUG 
тіз Co) кс (EH) | 


CABLE INSPECTION HOLE 


ROD END ATTACHING BOLT 


J TIGHTEN ROD END JAMNUT AND TELESCOPIC UNIT 
WARNING OUTER SLIDE LOCKPLUG. 
TO PREVENT LOSS OF THROTTLE CON- K ASSURE THREADS ARE VISIBLE IN ROD END INSPEC- 
TROL, DO NOT INSTALL 3/16 INCH TION HOLE AND CABLE IS VISIBLE IN CABLE IN- 
BOLTS IN TORQUE SHAFTS HAVING SPECTION HOLE. 
1/4 INCH HOLES. 


MAIN 

FUEL 
CONTROL 
CROSSOVER 


TORQUE 


BOLT SHANK ENGAGED IN FORWARD BOLT 
CROSSOVER SHAFT UNDERCUT 7 


CLEVIS LINK 


КОШ: 


= =: 
) ВИ: 
о ^^” 
Ax 


PROPER BOLT 
INSTALLATION 


| REMOVE FORWARD BOLT FROM CLEVIS LINK. 
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Figure 4-19, Airframe Power Plant Control System Dry Rigging (Sheet 2 of 5) 
Change 24 4-105 


Т.О. 1F-4C-2-8 


M RELEASE FRICTION LOCK AND CYCLE FORWARD 
COCKPIT LEVER BETWEEN IDLE AND MIL AT 
LEAST 10 TIMES TO REMOVE ANY POSSIBLE CABLE 
TWIST. 


N ASSEMBLE AND REINSTALL FORWARD BOLT IN 
CLEVIS LINK. TORQUE NUT 13 TO 15 INCH- 
POUNDS AND INSTALL COTTER PIN. 


O REMOVE RIG PIN FROM MFC RIG PIN PORT 
AND CENTERING TOOL FROM TORQUE BOOSTER 
INPUT ARM. 


P ADVANCE THROTTLE TOWARD MIL AND RETARD 
TO IDLE. 


OUTPUT 
LEVER 
TANG 


TORQUE BOOSTER 
OUTPUT LEVER 


OUTPUT LEVER 
TANG 


Q POSITION OUTPUT LEVER OF TORQUE BOOSTER 
TO CENTER THE OUTPUT LEVER TANG AND REIN- 
STALL CENTERING TOOL. 


ee MAJOR CHANGE 


VERNIER 


RIG PIN 


RIG PIN 
PORT 


CORRECTLY RIGGED TO UPPER 
SIDE OF IDLE CAM NOTCH 


CENTER | 
OF IDLE | 
МОТСН ЕЕ 


КІС PIN РОКТ-7 


HOUSING | 
САМ | [ROTATION 
TO 
MILITARY 


1/32 TO 1/16 
INCH ABOVE 


R ASSURE CAM NOTCH IS POSITIONED ON HIGH 


SIDE OF CAM OR VERNIER REFERENCE MARK IS 
1/32 INCH TO 1/16 INCH ABOVE IDLE, REMOVE 
CENTERING TOOL. 
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Figure 4-19, Airframe Power Plant Control System Dry Rigging (Sheet 3 of 5) 


4-106 Change 9 


T.O. 1F-4C -2-8 


S POSITION FORWARD COCKPIT THROTTLE LEVER TO MAX 
OFF. OBSERVE THE FOLLOWING: AFTERBURNER МЕК 
NUT 
POSITION 
1. МЕС OFF CAM NOTCH VISIBLE IN RIG PIN PORT OF OUTER ASSEMBLY 
OR VERNIER REFERENCE MARKS ALIGNED AT SLIDER 


OFF. IF CAM NOTCH OR VERNIER REFERENCE 
MARKS DO NOT ALIGN: 


NOTE 


MINIMUM STOP PLATE WIDTH AFTER 
FILING IS 0.280 INCH MEASURED FROM 
CENTERLINE OF CENTER BOLT HOLE TO 
FORWARD EDGE OF PLATE. 


а. REMOVE QUADRANT LEVER STOP 
PLATE AND FILE 0.030 TO 0.090 INCH 
FROM FRONT EDGE. REINSTALL 
QUADRANT LEVER STOP PLATE AND 
RECHECK OFF POSITION ALIGNMENT. 


b. IF OFF POSITION ALIGNMENT STILL 
CANNOT BE OBTAINED, ADJUST BOTH 
LEFT AND RIGHT ROD END ATTACHING 
BOLTS SO THAT THEY ARE AT BOTTOM OF 
RADIUS ADJUSTMENT SLOT. 


2. TELESCOPIC UNIT INNER SLIDER MUST BE VISI- 
BLE THRU OUTER SLIDER INSPECTION HOLE. 


NOTE 


WHEN COCKPIT THROTTLE LEVER WILL 
NOT SHIFT INBOARD OR OUTBOARD, 
REPOSITION CENTER SHIFT STOP PLATE. 


Z 


1. CHECK TELESCOPIC UNIT OUTER SLIDE FOR 
CLEARANCE AT SWIVEL NUT. 


2. BOTH COCKPIT THROTTLE LEVERS MUST NOT 
CONTACT QUADRANT STRUCTURE BEFORE 
MAXIMUM TRAVEL STOP IN MFC IS CONTACTED. 


IF CONDITIONS OF STEPS 5 AND T ARE NOT MET, 
THIS INDICATES THAT PRERIGGING CHECKS WERE 
NOT PERFORMED AS PRESCRIBED. REVIEW PRERIG 
PROCEDURES. 


CHECK MILITARY STOP PLATE ADJUSTMENT DURING 
POWER PLANT CONTROL SYSTEM RIGGING CHECK - 
ENGINES OPERATING. IF ALIGNMENT 15 

OUT, REFER TO STEP AC (MILITARY STOP PLATE 
ADJUSTMENT). 


CYCLE THROTTLE AND RECHECK IDLE POSITION 
PER STEPS Q AND К. 


THROTTLE LEVERS SHOULD BE ALIGNED WITHIN 1/4 
INCH IF PRESCRIBED WEAR CHECKS AND PRERIG 
PROCEDURES HAVE BEEN ADHERED TO. 


CHECK ALL AREAS OF THROTTLE QUADRANT, 
TELEFLEX, CONTROL BOX, AND CLEVIS ARM. 
TORQUING AND SAFETYING ALL ITEMS OF 
ASSEMBLY AND ADJUSTMENT. 


RIG AFT COCKPIT THROTTLE LEVER. 


AA ADJUST THROTTLE CUTOFF SWITCH. 


NOTE 


THIS IS AN ALTERNATE METHOD OF 
THROTTLE RIGGING AND MAY REQUIRE 
FINE ADJUSTMENT DURING PERFOR- 
MANCE OF RIGGING CHECK-ENGI NES 
OPERATING. IF ANY ADJUSTMENT 15 
NEEDED, ADJUST IDLE FIRST USING 
TELESCOPIC SLIDER PROCEDURE 
FOLLOWED BY ADJUSTMENT OF MILI- 
TARY STOP PLATE. 


MAJOR CHANGE 


АВ PERFORM AIRFRAME POWER PLANT SYSTEM RIGGING 


CHECK - ENGINES OPERATING, REFER TO SECTION П. 
T POSITION FORWARD COCKPIT THROTTLE LEVER TO 


MAX AB. 
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Figure 4-19. Airframe Power Plant Control System Dry Rigging (Sheet 4 of 5) 


Change 9 4-107 


T.O. 1F-4C-2-8 


AC MILITARY STOP PLATE ADJUSTMENT. 


1. REMOVE CENTER ENGINE CONTROL PANEL. CENTER SHIFT 


STOP PLATE 
TORQUE 50 TO 60 
INCH-POUNDS 


MILITARY 
STOP PLATES 


2. LOOSEN MILITARY STOP PLATE USING OFFSET 
SCREWDRIVER (MDT 3209) AND POSITION STOP 
PLATE FULL FORWARD. 


3. ADVANCE FORWARD COCKPIT THROTTLE LEVER 
UNTIL FIRM AGAINST MILITARY STOP PLATE. 


TORQUE 
BOOSTER 


МЕС 
NOTE 
4. SLOWLY RETARD FORWARD COCKPIT THROTTLE THIS METHOD OF ALIGNING CAM 

LEVER UNTIL (MFC) MIL CAM NOTCH IS NOTCH OR VERNIER 15 IMPORTANT FOR 
ALIGNED WITH RIG PIN PORT OR VERNIER MIL PROPER DISTRIBUTION OF HYSTERESIS IN 
REFERENCE MARKS ALIGN. IF CAM NOTCH IS SYSTEM AND WILL RESULT IN THROTTLE 
INADVERTENTLY PASSED, ADVANCE THROTTLE SYSTEM BEING RIGGED TO LOW SIDE 
LEVER UNTIL RIRM AGAINST MILITARY STOP OF MILITARY WHEN ADVANCING TO MIL. 


AND ATTEMPT TO ALIGN CAM NOTCH OR 
VERNIER REFERENCE MARKS ACAIN. 


NOTE 


IF MILITARY STOP CANNOT BE POSI- 
TIONED AGAINST LEVER BECAUSE 
SERRATIONS DO NOT ALIGN, REMOVE 
MILITARY STOP AND FILE UNTIL STOP 
TOUCHES LEVER WHEN INSTALLED. 

DO NOT ATTEMPT TO ADJUST OUTER 
SLIDER TO MAKE LEVER CONTACT 
STOP. 


5. POSITION MILITARY STOP PLATE FIRM AGAINST 
THROTTLE LEVER AND TIGHTEN RETAINING 
SCREW. 


6. ADJUST CENTER SHIFT STOP PLATE AND 
TIGHTEN. THROTTLE LEVER SHOULD SHIFT 
INBOARD PRIOR TO RETARDINIG TO IDLE. 
MILITARY STOP PLATE WILL STOP THROTTLE 
PRIOR TO SHIFTING OUTBOARD AT MIL. 


wie 24 РА д з 
e БШШ 
> FS =}. је LEY ~ РЕЈ) 
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Figure 4-19. Airframe Power Plant Control System Dry Rigging (Sheet 5 of 5) 
4-108 Change 9 "АП data on pages 4-109 thru 4-113 including figure 4-19 sheets 6 thru 12 deleted." 


T.O. 1Е-4С-2-8 


А CHECK AFT COCKPIT THROTTLE LEVERS FOR PROPER RIG. WHEN ANY OF 
FOLLOWING REQUIREMENTS ARE NOT SATISFACTORY, ADJUST TELEFLEX 
CABLES. REFER TO TELEFLEX CABLE REMOVAL AND INSTALLATION FOR 
PROCEDURES. 


RIGGING DIMENSION WITH 


FORWARD COCKPIT THROTTLE 
EQUIPMENT LEVER IN OFF POSITION 
SHELF 
“ e 
М {2.20 + 0.10 INCH 
12.2 

Кет Cocke” === ee 

THROTTLE T— 
ADRANT 

ee INSPECTION 

INCH OUTER SLIDER И 
FLOOR 
cockpit “| Ó INSPECTION HOLE N 
Ty ah LOCKWIRE 
1-1 =” 


«uen yaa 


DETAIL А 
ROTATED 90° 


B POSITION FORWARD COCKPIT THROTTLE LEVERS AT OFF. 


1. AFT COCKPIT THROTTLE LEVERS MUST HAVE CUSHION (DOES NOT 
CONTACT QUADRANT, CAM OR CONSOLE PANELS). 


2. AFT COCKPIT TELESCOPIC UNIT OUTER SLIDER TO SWIVEL NUT FOR 0.25 
INCH MINIMUM CLEARANCE. USE OF AUTHORIZED SPECIAL TOOL IS 
OPTIONAL. (SEE ILLUSTRATION TITLED THROTTLE RIG TOOL). 

C POSITION FORWARD COCKPIT THROTTLE LEVERS AT MAX AB. 


1. AFT COCKPIT THROTTLE LEVERS MUST HAVE CUSHION (DOES МОТ 
CONTACT QUADRANT OR CONSOLE PANELS). 


2. AFT COCKPIT TELESCOPIC UNIT INNER SLIDER MUST BE VISIBLE THRU 
INSPECTION HOLE OF OUTER SLIDER. 


D POSITION FORWARD COCKPIT THROTTLE LEVERS AT OFF. 


1. CHECK DIMENSION BETWEEN ТОР OF EQUIPMENT SHELF TO CENTER- 
LINE OF ROD END ATTACH BOLT. 


2. ASSURE BOTH AFT COCKPIT THROTTLE LEVERS ARE ALIGNED WITHIN 
1/4 INCH. 


4С-2-8-(193) 


Figure 4-19А. Aft Cockpit Throttle Rigging 
(4-113 blank)/ 4-114 Change 9 


T.O. 1F-4C-2-8 


SWITCH 
ACTUATOR 


SWITCH 
ADJUSTMENT 
NUT 


CAUTION 


ASSURE SWITCH ACTUATOR OPERATES FREELY OR 


ENGINE MANIFOLD SHUTOFF VALVE WILL NOT 
OPERATE PROPERLY. 


NOTE 


THROTTLE CUTOFF SWITCH ADJUSTMENT MUST BE CHECKED 
EACH TIME THROTTLE SYSTEM RIGGING IS ACCOMPLISHED. 


А PLACE THROTTLE LEVER IN OFF POSITION. 

B LOOSEN LOCKNUT AND TURN ADJUSTMENT NUT TO OBTAIN SWITCH 
ACTUATOR OVERTRAVEL OF 0.08 +0.03 INCH (APPROXIMATELY 2.5 
THREADS) BEYOND WHERE NORMALLY OPEN CONTACTS CLOSE (AUDIBLE 
SWITCH ACTUATION POINT). 


C TIGHTEN ADJUSTMENT NUT AND LOCKNUT. 


"^ 4C—2—8- (194) 


Figure 4-19B, Throttle Cutoff Switch Adjustment 
Change 9 4-115 


T.O. 1Е-4С-2-8 


4-130. FRICTION LOCK RATCHET ADJUSTMENT. 


a. Remove center engine control pane! from between 
throttle levers. 


b. Remove lighting panel from center engine control 
panel by removing two screws. 


c. Loosen two screws that attach ratchet to panel. 


d. Extend ratchet to increase locking action or retract 
ratchet to decrease locking action. Tighten two screws. 


e. Reinstall center engine control panel and check 
operation of friction lever. Ratchet should provide a 
positive lock but should not restrict movement of friction 
lever. 


Е Remove center engine control panel and reinstall 
lighting panel. 


g. Reinstall center engine control panel. 


4-131. Quality Assurance Summary. 
a. Assure proper operation of friction lever. 


4-132. ENGINE CONTROL SYSTEM ADJUSTMENT 
PROCEDURES. The following adjustments are 
authorized for operational (line) personnel. No other 
adjustments should be attempted. See figure 4-20. 


4-133. Idle Speed. Do not attempt to adjust idle or 
military rpm with raain fuel control adjustment 
screws, without first performing an airframe power 
plant control system rigging check to assure air- 
frame throttle system is properly rigged. For ad- 
justment procedures utilizing the BH112J or JA Jet- 
cal analyzer, see figure 4-21 or for BH112J B-40 
Jetcal analyzer/trimmer procedures, refer to par- 
agraph 4-137A. 


4-134. Top Speed. Except to correct flight squawks, 
no adjustment is required if engine speed falls with- 
in the tolerance bands of section II. Do not adjust 

for purposes of setting speed on the nominal line. 
When military engine speeds falls on the slope of the 
speed schedule, set speed toward the minimum limit 
to avoid possible overspeed when CIT increases. À 
minor readjustment may be necessary after the first 
flight or after ambient temperature rises above 4.4'C. 
When engine operation is switched from JP-4 to JP- 
5, slight rise in steady state speed can be expected 
and a minor adjustment downward may be required. 
The reverse is true when switching from JP-5 to 
JP-4. For adjustment procedures utilizing the 
BH112J or JA Jetcal analyzer, see figure 4-21 or 

for BH112JB-40 Jetcal analyzer/trimmer procedures, 
refer to paragraph 4-137A. 
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4-135. Exhaust Gas Temperature. When EGT ad- 
justment is necessary, use jetcal. Use procedure 
shown in figure 4-22 for BH112J or JA Jetcal anal- 
yzer or refer to paragraph 4-137B for BH112J B- 40 
Jetcal analyzer/trimmer. Always adjust reference 
temperature as close as possible to nominal line. 
During subsequent ground and flight operations, ex- 
hast gas temperature may vary 10°C from set value. 
This is normal limit of nozzle control system if en- 
gine speed remains constant. EGT will remain at 
625*C above 98 percent RPM. During speed decreas- 
es below 98 percent, EGT will decrease according 

to schedule. Turn adjustment on temperature ampli- 
fier colekwise to increase, counterclockwise to de- 
crease temperature. One full turn changes reference 
to temperature about 4°C (8 ^F). 


4-136. Specific Gravity. There are two fuel specific gravity 
adjustments, one for the main fuel system and the other 
for the afterburner fuel system. These adjustments are to 
be made only when a change of fuels is authorized. The 
main fuel control specific gravity adjustment is next to the 
fuel outlet port on the control. It adjusts the control to use 
fuel with specific gravities ranging from 0.72 to 0.85. Use 
the following procedure to prevent unnecessary damage to 
the control during adjustment. 


_ CAUTION 


тј 


Do not remove cover plate. 


a. Cut lockwire and loosen screw holding cover over 
adjustment socket. 


b. Rotate cover to allow access to adjustment socket. 


с. Tighten cover screw; otherwise, cam may Бе 
unseated if wrench sticks when pulled out. 


d. Make adjustment by pointing adjustment notch to 
desired value. 


e. Loosen cover screw and rotate cover over adjustment 
socket. 


f. Tighten screw and lockwire. 


4-137. The afterburner fuel control specific gravity 
adjustment is next to the fuel outlet port on the control. 
It adjusts the control to use fuels with specific gravities 
ranging from 0.69 to 0.90. Point the adjustment arrow to 
the desired setting. 
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Figure 4-20. Control Adjustment Points 


4-117 


T.O. 1Е-4С-2-8 


NOTE 


PREPARE JETCAL ANALYZER BY PERFORMING 
JETCAL INITIAL OPERATING PROCEDURES. 


TOOLS AND TEST EQUIPMENT 
JETCAL ANALYZER ....... .. BH112J OR ВН112.)/А 
RPM CHECK ADAPTER .................. ВН907-85 
INSTRUMENT CABLE ASSY ................. ВН485 
MATERIALS 
LOCK WIRE 4 ее М520995МС20 


MANPOWER REQUIREMENT 
TWO MEN REQUIRED 


CAUTION 


ASSURE AIRFRAME THROTTLE SYSTEM HAS BEEN 
PROPERLY RIGGED BEFORE ATTEMPTING FOL- 
LOWING PROCEDURE, 


INSTRUMENT CABLE 


|| 4 ЕСТ IND CHECK 
Y 


вл 221 Lr 
Sw -4 


ADJ RHEO 
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B REMOVE LOCKWIRE AND DISCONNECT THE INDICATOR 
LEAD FROM THE TACHOMETER GENERATOR AND CON- 
NECT THE PRM CHECK ADAPTER TO TACHOMETER GEN- 
ERATOR AND TO INDICATOR LEAD AS SHOWN. CON- 
NECT THIRD END OF ADAPTER TO INSTRUMENT CABLE. 


RPM CHECK 


(+) 


141 А" г 


С PLACE SW-7 IN MECH ZERO AND ADJUST MECH. ZERO 
KNOB UNTIL GALVO-2 READS ZERO. 


D PLACE SW-7 IN RANGE, 


Е START ENGINE AND PLACE THROTTLE IN IDLE. 


F RPM READINGS ARE MADE BY ADJUSTING RPM KNOB 
UNTIL GALVO-2 READS ZERO. PRM READING APPEARS 
ON % SCALE. 


SPEED ADJUSTMENT TABLE 


THROTTLE POSITION 10? - 13? 


IDLE SPEED 


THROTTLE POSITION 72? THRU 75? 
MILITARY 
ENGINE RPM 100% 


че Па Ve H] 
ЕЕ 
У = ||| | « I | == ма wd] 
Стој | | s — UN к= j = 
a | 


IDLE SPEED 
ADJUSTMENT, 
1/8 INCH HEX 


MAXIMUM SPEED 
ADJUSTMENT, 
3/16 INCH HEX 


CAUTION 


SPEED ADJUSTMENTS MUST BE MADE ONLY 
IN RANGE OF THROTTLE POSITION SHOWN 
IN SPEED ADJUSTMENT TABLE. 


4с-2-8-(179-1)В 
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G IF IDLE SPEED IS NOT WITHIN LIMITS, ADJUST AS FOL- 
LOWS: TURN IDLE SPEED ADJUSTMENT ON MAIN FUEL 
CONTROL CLOCKWISE (CW) TO INCREASE SPEED, 
COUNTERCLOCKWISE (CCW) TO DECREASE SPEED. ONE 
CLICK WILL CHANGE SPEED APPROXIMATELY 25 RPM 
(ONE FULL TURN EQUALS APPROXIMATELY 5 PERCENT 
ENGINE RPM). 


H ADVANCE THROTTLE SLOWLY TO MIL. 


CAUTION 
AVOID OVERSPEED AND OVERTEMPERATURE. 


NOTE 


WHEN OUTSIDE TEMPERATURE FALLS BELOW 
4.4°С (40°F) ENGINE TOP SPEED WILL NOT 
REACH 100% RPM. WHEN MILITARY ENGINE 
SPEED FALLS ON SLOPE OF SPEED SCHEDULE, 
SET SPEED TOWARD MINIMUM LIMIT TO 
AVOID POSSIBLE OVERSPEED WHEN CIT 
INCREASES, 


| IF TOP SPEED IS NOT WITHIN LIMITS, DECELERATE ТО 
IDLE AND ADJUST AS FOLLOWS: TURN MAXIMUM 
SPEED ADJUSTMENT ON MAIN FUEL CONTROL CLOCK- 
WISE (CW) TO INCREASE SPEED, COUNTERCLOCKWISE 
(CCW) TO DECREASE SPEED. ONE CLICK CHANGES 
TOP SPEED APPROXIMATELY 9 RPM (ONE FULL TURN 
CHANGES TOP SPEED APPROXIMATELY 2 PERCENT 
ENGINE RPM). 


J SHUT DOWN ENGINE AND PLACE SW-7 OFF. 


CAUTION 


PLACE SW-7 OFF BEFORE REMOVING CABLES 
FROM ENGINE AND ANALYZER, 


K REMOVE RPM CHECK ADAPTER FROM ENGINE. 


L CONNECT INDICATOR LEAD TO TACHOMETER GENERA- 
TOR AND LOCKWIRE, 


4С-2-8-(119--2) 


Figure 4-21. BH112J ог JA Jetcal Analyzer - Engine Speed Adjustment (Sheet 2 of 2) 
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NOTE 


PREPARE JETCAL ANALYZER BY PERFORMING 
JETCAL INITIAL OPERATING PROCEDURES. 


TOOLS AND TEST EQUIPMENT 


JETCAL ANALYZER ........ ВН112 J OR BH112J/A 
SWITCH BOX LEAD ......... ..4........ DHIO32-3 


SWITCH BOX LEAD ...... Ese vera TV ES BH1033-3 

CHECK CABLE ASSY ..... МРОТ ЕЕ АНА ЧЕ ВН450 

SWITCH BOX ............... раирани BH123-3 
MATERIALS 


LOCKWIRE, MS20995NC20 


MANPOWER REQUIREMENT 
TWO MEN REQUIRED. 


CAUTION 


THIS PROCEDURE IS TO BE USED ONLY DURING 
FINAL EGT ADJUSTMENT. UNDER NO CIRCUM- 
STANCES IS IT INTENDED TO REPLACE EGT 
SYSTEM FUNCTIONAL CHECK. 


NOTE 


IF EGT FALLS OUTSIDE TOLERANCE BANDS OF 
SECTION II ON JETCAL READING, A COMPLETE 
EGT SYSTEM FUNCTI ONAL CHECK IS REQUIRED 
BEFORE ANY TEMPERATURE ADJUSTMENTS ARE 
MADE. IF EGT FALLS WITHIN TOLERANCE BANDS 
TEMPERATURE ADJUSTMENT IS ALLOWED WITH- 
OUT PERFORMING A COMPLETE SYSTEM FUNC- 
TIONAL CHECK. 


А CONNECT CHECK CABLE TO RECEPTACLE 5-2 ON 
ANALYZER AND TO SWITCH BOX. 


INDICATOR ; 


LEAD — 


THERMOCOUPLE 
LEAD 


— SWITCH 
BOX LEAD 


JETCAL CHECK PROCEDURE IV 


ENGINE 
ELECTRICAL 
DISCONNECT 


B REMOVE LOCKWIRE AND DISCONNECT INDICATOR 
LEAD AT ENGINE ELECTRICAL DISCONNECT. CON- 
NECT SWITCH BOX LEAD BETWEEN ENGINE DIS- 
CONNECT AND SWITCH BOX POSTS LABELED AIR- 
CRAFT T. C. LEADS. CONNECT SWITCH BOX LEAD 
AND EGT IND POSTS. 


SELECTOR 
SWITCH 


C PLACE SW-5 ON SWITCH BOX IN EGT. 


NOTE 


COCKPIT INDICATOR MUST ALWAYS BE 
USED DURING TRANSIENT CONDITIONS 
TO ENABLE ENGINE OPERATOR TO MON- 
ITOR ECT. 


D PLACE SW-1 ІМ T/C AND SW-2 IN S-2. 


4C—2—8—(178—1)C 


Figure 4-22. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature Adjustment (Jetcal Procedure IV) 


TO 5-2 ON 46 2 Ч 
ANALYZER VIEW A 
(Sheet 1 of 2) 
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Ë PLACE SW-6 IN MECH.ZERO AND ADJUST MECH. ZERO 
KNOB UNTIL GALVO-1 READS ZERO. 


POTENTIOMETER 


д; 


САХ 


Че = 
oN s 
i) мес У ! т в N 
M. Nc 


w... 


MECH. ZERO 


RANGE А ELEC. 
on 
\ | 
ЧЕЙ 


$w-6 OPERATION 
(see STEP М069) 


F HOLD SW-6 IN ELEC.ZERO AND ADJUST ELEC. ZERO 
(R-3) KNOB UNTIL GALVO-1 READS ZERO. 


G PLACE SW-6 IN RANGE. 


H SET TEMPERATURE SELECTOR KNOB TO PROVIDE 
READOUT OF 625°C ON °C SCALE. 


NOTE 
BELOW CIT OF 4.4°C(40°F), SEE FIGURE 
TITLED EGT AND RPM SCHEDULE. SET 


TEMPERATURE SELECTOR KNOB TO 
NOMINAL VALUE GIVEN ON SCHEDULE. 


| START ENGINE AND STABILIZE AT MIL. 


CAUTION 


DO NOT LET EGT EXCEED TEMPERATURE 
LIMITS. 


J PLACE SW-5 IN JETCAL. 


K TURN REFERENCE TEMPERATURE ADJUSTMENT ON 
TEMPERATURE AMPLIFIER TO ZERO GALVO-1. 


T.O. 1F-4C-2-8 


REFERENCE 
TEMPERATURE TEMPERATURE 
ADJUSTMENT AMPLIFIER 


1/8 INCH 
HEX WRENCH 


J3 CONNECTOR 


NOTE 


TURN REFERENCE TEMPERATURE ADJUST- 
MENT CLOCKWISE TO INCREASE, СООМТЕК- 
CLOCKWISE TO DECREASE ECT. 
L PLACE SW-5 IN EGT AND SHUT DOWN ENGINE. 
CAUTION 


PLACE SW-6 IN MECH ZERO AND PLACE 
SW-1 OFF BEFORE REMOVING CABLES 
FROM ENGINE AND ANALYZER. 


M REMOVE SWITCH BOX LEADS FROM ENGINE. 


N CONNECT INDICATOR LEAD TO ENGINE ELECTRICAL 
DISCONNECT AND LOCKWIRE. 


O ASSURE JETCAL ACCOMPLISHMENT IS RECORDED ON 
AFTO FORM 781N. 


4C—2—8—(178—2]A 


Figure 4-22. BH112J or JA Jetcal Analyzer - Exhaust Gas Temperature Adjustment (Jetcal Procedure IV) 
(Sheet 2 of 2) 
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4-137A. BH112JB-40 Jetcal Analyzer/Trimmer - Engine Tools and Equipment.. 


S peed A djustment. 

The engine speed adjustment procedure is to be per- Jetcal analyzer/trimmer, BH112JB-40 

formed when engine idle speed or top speed is not Adapter, RPM check, BH907 

within the tolerance bands specified in section II. Cable, instrument, BH485 

The throttle system must be correctly rigged before Power source, external electrical 115Vac, 50 to 
performing this procedure. The analyzer/trimmer 400 Hz single phase 


displays actual engine speed in percent of RPM, and 
is accurate within one half of one percent. Correct 
engine speed is obtained by adjusting the engine speed ` 
to the percent of RPM displayed on analyzer/trim- 
mer. Do not adjust engine result. Actual engine 


Materials. 


Lockwire, MS20995NC20 


speed is set at IDLE and MIL power by turning the Manpower Requirements. 
IDLE and MAX speed adjustment screws which are | 
located оп main fuel control. See figure 4-22А. Two men reqiured. 
Remedy for Ab O 1 
WARNING 


To prevent injury to personne1, make sure safety struts are 

installed on door 81 L and R actuators. Doors will close if 

electrical power is interrupted with hydraulic power applied. 
_CAUTION | 


Aircraft throttle system must be correctly rigged before 
performing this check. 


a. Open doors 73L and 74L or door 74R. 

b. Make sure initial check of analyzer/ 
trimmer has been performed. Refer to para 
2-80B. 

c. Position switches as follows: 

(1) On trim Module Panel 
(a) MASTER POWER switch - off 
(b) STD DAY switch - OFF 
(c) RPM switch - N2 


d. Remove lockwire and disconnect engine 
tachometer generator electrical connector. 


e. Connect RPM check adapter BH907 to 
tachometer generator receptacle and elec- 
trical connector. 


f. Connect remaining end of RPM check 
adapter cable to instrument cable BH485. 


g. On trim module panel, connect remaining 
end of instrument cable to RPM INPUT IN- 
STRUMENT CABLE receptacle. 
NOTE 
A 15 minnte warmup time is required to prevent incorrect read- 


ings during operation. 
CONTINUED 
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"n Remedy for Abnormal 


h. On trim module panel, turn MASTER POWER ON light comes on ‚ 1. Make sure power cable 
POWER switch to on. Allow 15 minutes and % RPM display reads is connected to external 
0% RPM. electrical power source. 


warmup time. 


1. Start engine and stabilize at IDLE. Refer 1. Analyzer/trimmer % 


to TO 1F-4C-2-8CL-1. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer/tr immer 
for repair and/or calibra- 
tion. 


CAUTION 


To prevent incorrect engine speed, do not adjust MFC to cockpit 
tachometer indication. Engine speed must be set only while view- 
ing % RPM display оп analyzer/trimmer. 


NOTE 


Turn IDLE speed adjustment screw on MFC clockwise to increase 
idle speed, or counterclockwise to decrease idle speed. 


One click changes idle speed approximately 25 RPM. One full turn 
(15 clicks) equals approximately 5 percent RPM. 


1. While monitoring anal- 
RPM display reads 64 to 66. yzer/trimmer % RPM dis- 
play, adjust MFC IDLE 
adjustment screw to obtain 
64 to 66 percent. 


2. If IDLE speed tolerance 
cannot be obtained by ad- 
justing IDLE screw on MFC, 
refer to para 2-114. 


NOTE 


Engine speed can be adjusted to high or low side of tolerance 
band to bring cockpit indicator within limits. 


2. Front and rear cockpit Perform tachometer system 
tachometer indicators read check, refer to para 2-80J. 
64 to 66 percent. 

CONTINUED 
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ее Remedy for Abnormal 
Procedure Normal Indication Indication 


CAUTION 


Avoid engine overspeed and overtemperature. 


Engine speed adjustments must be made in IDLE speed only. 


To prevent incorrect engine speed, do not adjust MFC to cockpit 
tachometer indication. Engine speed must be set only while view- 


ing % RPM display on analyzer /trimmer. 


NOTE 


When outside temperature is below 45°C (114°F) engine top speed 


will not reach 100 percent RPM. 


Turn MAX speed adjustment screw on MFC clockwise to increase 


top speed, or counterclockwise to decrease top speed. 


One click changes top speed approximately 9 RPM. One full turn 


(15 clicks) equals approximately 2 percent RPM. 


1. Analyzer/trimmer % 
RPM display reads within 
limits specified in fig 2-11. 


1. Advance throttle to MIL power and sta- 
bilize. 


NOTE 


1. Compute top speed ad- 
justment based on analyzer/ 
trimmer RPM indication. 


2. Return throttle to IDLE 
power, and turn MFC MAX 
speed adjustment screw to 
predetermined setting. 


3. Advance throttle to MIL 
power and make sure anal- 
yzer/trimmer % RPM dis- 
play reads within limits 
specified in fig 2-11. 


4. Repeat steps 1 thru 3 as 
required. 


9. If top speed cannot be 
adjusted within limits, re- 
fer to para 2-106 or 2-107. 


Engine speed can be adjusted to high or low side of tolerance 


band to bring cockpit indicator within limits. 


2. Front and rear cockpit 
tachometer indicators read 
within limits specified in fig 
2-11 and is within 40.5 per- 
cent of RPM indicated on 
analyzer/trimmer. 


k. Shut down engine. Refer to TO 1F-4C-2- 
8CL-1. 


1 On trim module panel, position MASTER 
POWER switch to off and RPM switch to CAL 
100% RPM. 
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All lights and displays go out. 


Perform tachometer system 
check, refer to para 2-80J. 


CONTINUED 
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Remedy for Abnormal 
Indication 


m. Remove RPM check adapter from tacho- 
meter generator receptacle and tachometer 
generator electrical connector. 


n. Connect tachometer indicator electrical 
connector to engine tachometer generator re- 
ceptacle and lockwire. 


o, Remove RPM check adapter from instru- 
ment cable. 


p. Remove instrument cable from analyzer/ 
trimmer. 


q. Close doors 731. and 74L or door 74R. 


г. Record Jeical accomplishment on air- 
craft forms. 
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Figure 4-22А. BH112JB-40 Jetcal Analyzer/Trimmer - Engine Speed Adjustment (Sheet 1 of 2) 
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MAIN FUEL CONTROL 


IDLE SPEED ADJUSTMENT «8 


EP MAXIMUM 
SPEED 
ADJUSTMENT 
MAIN FUEL CONTROL SPEED ADJUSTMENT 
4С-2-8--(207--2). 
Figure 4-22А. BH112JB-40 Jetcal Analyzer/Trimmer - Engine Speed Adjustment (Sheet 2 of 2) B 
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4-137B. BH112JB-40 Jetcal Analyzer/Trimmer - Exhaust Tools and Equipment. 
Gas Temperature Adjustment. 


The engine exhaust gas temperature must be accurate Jetcal analyzer/trimmer, BH112JB-40 
within prescribed limits.to obtain maximum perform- Cable, check, BH450 

ance, and reliability. The Jetcal analyzer/trimmer Adapter Y, BH10038 

is used in this procedure to make the final exhaust Power source, external electrical 115Vac, 
gas temperature adjustment during engine run, This 50 to 400 Hz, single phase. 
procedure is not intended to replace the EGT system | 

checks. If the EGT, as read on the Jetcal analyzer/ Materials. 

trimmer, falls outside the tolerance bands in section 

II, a complete EGT system functional check is re- Lockwire, MS20995NC20 

quired and system error corrected before tempera- 

ture adjustments are made. If EGT falls within the Manpower Requirements. 

tolerance bands, temperature adjustment is allowed 

without performing a complete system functional Two men required. 


check. See figure 4-22B. 
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WARNING 


To prevent injury to personnel, make sure safety struts are in- 
stalled on door 81L and R actuators. Doors will close if elec- 
trical power is interrupted with hydraulic power applied. 


CAUTION 


This procedure is to be used only during final EGT adjustment, 
Under no circumstances is it to replace an EGT system func- 
tional check. 


a. Make sure safety struts are installed on 
door 81L and R actuators. Disconnect actua- 
tor from door 81L or R and open door 82L if 
left engine is to be adjusted. 


b. Make sure initial check of the analyzer/ 
trimmer has been performed. Refer to para 
2-80B. 


c. Position controls as follows: 
(1) On Trim Module Panel 
(a) MASTER POWER switch - off 
(b) TEMPERATURE switch - OPERATE 


d. Remove lockwire and disconnect aircraft 
EGT indicator connector from engine electri- 
cal disconnect bracket. 


e. Connect one end of Y adapter BH10038 to 
engine thermocouple receptacle on engine 
electrical disconnect bracket. 


f. Connect one end of. Y adapter to aircraft 
EGT indicator connector. 


g. Connect check cable BH450 to remaining 
end of Y adapter and to CHECK CABLE re- 
ceptacle on trim module panel. 


CONTINUED 
4-122Е Change 24 
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NOTE 


A 15 minute warmup time is required to prevent incorrect read- 
ings during operation. 


h. On trim module panel, position MASTER POWER ON light comes on and| 1. Make sure power cable is 
POWER switch to on. Allow 15 minutes ТЕМР С display drifts up- connected to external electri- 
warmup time. scale out of range. cal power source. 


2. Check lamp. Replace if 
defective. 


3. Check fuse. Replace if 
defective. 


4. Return analyzer /trimmer 
for repair and/or calibra- 
tion. 


NOTE 


The cockpit EGT indicator must always be used during transient 
conditions to allow engine operator to monitor EGT. 


1. Start engine and stabilize at MIL. Refer 
to TO 1F-4C-2-8CL-1. 


CAUTION 


To prevent incorrect engine EGT, do not adjust temperature 
amplifier to cockpit EGT indication. EGT must be set only 
while viewing ТЕМР“С display on analyzer/trimmer. 


NOTE 


One click of reference temperature adjustment screw on tempera- 
ture amplifier equals 0.73 С. 


Turn reference temperature adjustment screw clockwise to in- 
crease EGT or counterclockwise to decrease EGT. 


j. Record TEMP C display reading оп anal- 1. Analyzer/trimmer 1. If TEMP С display read- 
yzer/trimmer. TEMP'C display reads 625*. ing is not within tolerence 
bands in fig 2-11, refer to 
para 2-89 or 2-90. 


2. If TEMP display reads 
within tolerance bands, com- 
pute required EGT adjust- 
ment to bring EGT indica- 
tion on analyzer/trimmer to 
625°C. Record number of 
clicks required. 


3. Return throttle to IDLE 
and turn reference tempera- 
ture adjustment screw on 
temperature amplifier num- 
ber of clicks computed in 
step 2. 

CONTINUED 
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CAUTION 


To prevent engine damage, do not allow EGT to exceed tempera- 
ture limits. 


4. Advance throttle to MIL. 


5. Make sure analyzer/trim- 
mer ТЕМР display reads 
625°C. 


6. Repeat steps 2 through 
5 аз required. 


7. If EGT still cannot be 
adjusted, slave in a known 
good temperature amplifier. 


k. If EGT adjustment was required; record 
ТЕМР display reading оп analyzer/trim - 


mer. 
1. Compare cockpit EGT indicator. reading Cockpit EGT indicator reads Perform EGT indicator 
with TEMP С display reading on analyzer/ within +5°C of TEMP С dis- check. Refer to para 2-80Н. 
trimmer. | play reading obtained in step 
j or k. 


m. Shutdown engine. Refer to TO1F-4C-2- 
8CL-1. 


n. On trim module panel, position MASTER All lights and displays go out. 
POWER switch off. 


o. Connect actuator on door 81L ог R or 
close door 82L if left engine was adjusted. 
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Figure 4-22B. BH112JB-40 Jetcal Analyzer/Trimmer - Exhaust Gas Temperature Adjustment (Sheet 1 of 2) 
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4-138. CLEANING, DRAINING AND LUBRICA- 


TION. 

4-139. CLEANING. 

4-140. Deleted. 

4-141. Torque Booster Fuel Filter. See figure 4—23. 
4-142. Nozzle Feedback Cables and Conduits. 
4-143. Materials. 


| solvent, P-D-680, Type П 


4-144. Procedure. Clean cables and conduits with solvent, 


P—D—680, or equivalent. Do not vapor degrease cables as 
this removes internal lubrication. 


4-145. Airframe Power Plant Control System Teleflex 
Cables. 


WARNING 


To prevent injury to personnel, use cleaning 
solvent in a well ventilated area. Avoid pro- 
longed breathing of fumes. Keep away from 
flame. 


CAUTION 


To avoid damage to equipment, only authorized 
cleaning materials and methods shall be employed. 
Do not immerse the cable in solvent. 


4-145A. Materials. 


| Solvent, P-D-680, Type II 
or 
Trichloroethylene, O-T-634 Type П 
or 
Trichloroethane, O-T-620 Type II 


4-146. Procedure. 

a. Clean teleflex cables by the solvent vapor de- 
greasing method if available. Allow cable to remain 
in degreaser from 3 to 5 minutes. If vapor degreas- 
ing facilities are not available, clean cable with P- 
D-680, type H solvent and brush. 


b. Remove any hardened deposits of grease or dirt 
with soft fiber or wire brush. 


c. Wipe cable with soft cloth moistened with P-D- 
680, Type П solvent. 


4-147. LUBRICATION. 
4-148. Nozzle Feedback Cables. 
4-149. Materials. 
Anti—seize compound, Molykote М—77 


Silicone grease, Dow Corning No. 33 
Оп, МП-1--6081 Grade 1010 


T.O. 1F—4C—2—8 


4-150. Procedure. 


a. Soak Teleflex cables in oil at 145° to 155°F for 30 
minutes. 


b. Flex cables occasionally to insure adequate oil 
penetration. 


NOTE 


Molykote М-77 is preferred lubricant. If M—77 is 
not available, Electro—Moly/40 may be used. Do 
not dilute lubricant, but mix thoroughly before use. 


c. Apply anti—seize compound to cables with fingertips 
using rubber gloves. Work compound to fill spaces between 
the helix wires of cables. Approximately 2 to 3 ounces of 
moly kote compound will be consumed during application 
of compound to cables. 


NOTE 


М--77 lubricant may tend to dry out and harden 
somewhat due to heat. However, lubricating qualities 
are not impaired and removal and replacement of 
hardened M—77 is unnecessary. 


Do not apply anti—seize compound to forward 12 
inches of forward nozzle feedback cable or to aft 
12 inches of aft nozzle feedback cable. 


d. Wipe excess anti—seize compound from disconnect 
unit and nozzle feedback control box. 


e. With disconnect cover and backup cover still removed, 
cycie feedback cable system by alternately pulling and 
pushing clevis on telescopic unit approximately 12 inches 
for 5 times. 


f. Wipe excess anti—seize compound from disconnect 
unit and nozzle feedback control box. 


4-151. THROTTLE INPUT AND VARIABLE VANE 
FEEDBACK LINKAGE. 


4-151A. Materials. 


Grease, Silicone Dow Corning 33 Light MIL—G-25013D 
Oil, MIL—L—6081 Grade 1010 


4-151B. Procedure. 


a. Lubricate Teleflex cables by soaking in oil at 145° to 
1559F for 30 minutes. 


b. Flex cables occasionally to insure adequate oil pene- 
tration. 


c. Lubricate cables lightly with silicone grease. 


4-152. Airframe Power Plant Control System. See figure 
4-24. 
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Figure 4-23. Torque Booster Fuel Filter 
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Figure 4-24. Airframe Power Plant Control System Lubrication (Sheet 1 of 2) 
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DETAIL А 


NOTES 


Ш» USE CARE WHEN APPLYING WET FILM LUBRICANT IN THIS AREA 
TO KEEP IT FROM GETTING ON THE QUADRANT SHAFT OR LO- 

WER LEVEL BUSHINGS. THE SHAFT HAS DRY FILM LUBRICANT 
APPLIED AND APPLICATION OF WET FILM LUBRICANT WILL IN- 

DUCE GALLING OF THE DRY FILM LUBRICANT AND CAUSE FRIC- 
TION ADJUSTMENT DIFFICULTY. 

LUBRICATE TORQUE SHAFT WITH LUBRICATING GREASE (MIL-L-15719). 
LUBRICATE UNIVERSALS ON HYUCK BOX. DO NOT LUBRICATE 
UNIVERSALS ON TELEFLEX BOX. 

LUBRICATE TELEFLEX CABLES WITH MIL-G-23827. 

OUTSIDE DIAMETER OF PLAIN UNLINED CONDUIT IS 0.271 IN. 

AND TEFLON CONDUIT 0.300 IN. 

BEFORE T.O. 1F-4-860. 

AFTER T.O. 1Е-4-860. 


FITTING TYPE 


BALL TYPE FLUSH TYPE 
B F 


APPLICATION SYMBOLS 


“ зе ^» | 


OIL CAN GUN 


———DASHED LINES INDICATE LUBRICATING POINTS ON OPPOSITE SIDE 


TABLE OF LUBRICANTS 
SYMBOL SPEC. TYPE 


MIL-G-7421 .... GREASE, AIRCRAFT AND INSTRU- 
(BEING REPLACED BY MENT, EXTREME LOW TEMPERA- 
MIL-G-23827) TURE 
MIL-G-23827.... GREASE, AIRCRAFT AND INSTRU- 
MENT (FOR LOW AND HIGH 
TEMPERA TURES) 
MIL-L-3572 LUBRICANT, COLLOIDAL GRAPHITE 
IN OIL 
MIL-L-15719. . LUBRICATING GREASE, HIGH 
TEMPERATURE 
DOW CORNING SILICONE Pare ons 


U 


Figure 4-24. Airframe Power Plant Control System Lubrication (Sheet 2 of 2) 
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T.O. ІЕ-4С-2-8 


SHOP MAINTENANCE 
4-153. MAINTENANCE PROCEDURES. 


4-154. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 4–3 lists the functional line replaceable 
units (LRU) of the system with the location of applicable 
maintenance procedures. Shop maintenance procedures, 


when contained in this manual are referenced by 
paragraph numbers; when contained in accessory 
publication, the T.O. numbers of the applicable manuals 
are listed. Manuals in Ше F-4 series or in general aircraft 
series are listed when containing procedures directly 
applicable to the LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T.O. numbers are listed. 


Table 4-3. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 

Unit Number 
Forward cockpit throttle 32-54000 
quadrant 
Aft cockpit throttle quadrant 53-54000 
20537-1 
20537-2 
169-1-000 


Engine control box 


20536 
170-1-000 


Dual control box 


Torque booster 512D831P7 


4-155. PACKAGING. Components to be forwarded to 
the next higher level of maintenance for repairs, test, or 
check must be cleaned, preserved and packaged for 
protection against physical and mechanical damage 
during subsequent handling, shipping and storage. For 
preservation and packaging methods referred to herein, 
refer to AFP 71-4 volumes 1 and 2. Components packed for 
forwarding must further be identified, marked and 
documented in accordance with applicable Air Force 
procedures. 


Paragraphs 4-156 thru 4-158 deleted. 


4-159. AFT COCKPIT THROTTLE QUADRANT. See 
figure 4-25. 


4-160. Tools and Equipment. 


Scale, spring 
Scale, push-pull 


4-161. Materials. 
Compound, sealing and retaining MIL-S-22478, Grade 


C 
Compound, sealing and retaining MIL-S-22473, Grade 
N 


4-162. Disassembly. 


a. Remove four screws (1) attaching electrical 
receptacle to channel. 


b. Remove two channel attaching bolts (2) from inboard 
support and remove bolt (3) attaching the support to tube. 


c. Remove support from tube (4) and remove: throttle 
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Applicable Maintenance 
Procedures/Publications 


Applicable Maintenance 
Procedures/ Publications 
Shop 


(Intermediate Level) Overhaul/IPB 


Paragraph 4-168 


Paragraph 4-159 
ТО 2ЈА12–4–3, -4 
Т.О.2ЈА12-4-3, -5 
T.O.16R1-3-30-3 


T.O.22A12-4-3, -4 
T.O.16R1-3-30-3 


T.O.2J-J'79-46, —44 


levers. 

d. Disengage throttle lever load limiters. 

e. Depress load limiter plunger (5) and remove spring 
pin (6) from lever slot. Slowly release plunger and remove 
plunger, spring (8) and washers (7). 

4-163. Inspection. 


a. Check lever bearings (9) for evidence of rough ness. 


b. Check load limiter plunger for nicks and scratches in 
area where plunger contacts lever bellcrack (10). 


c. Check electrical recptacle for bent pins or corrosion. 
4-164. Right Throttle Lever Switch Removal. 


a. Remove MIC switch cap, screw cap and shaft from 
switch. 


b. Remove SPEED BRAKE switch cap, remove screw in 
center of cap and pull cap from shaft. 


c. Remove three screws that retain grip to throttle 
lever and remove plate. 


d. Remove two screws retaining each switch to grip and 
remove switch. 


e. Remove wires from switch. 


Т.О. 1F-4C-2-8 
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Figure 4 25. Aft Cockpit Throttle Quadrant 
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4-165. Right Throttle Lever Switch Installation. 
a. Connect wires to switch. 


b. Install two screws that retain switch to grip and 
safety screws with MS20995NC20 lockwire. 


c. Install grip to throttle lever and install three 
retaining screws. Torque screws 13 to 15 inch-pounds. 


d. Apply sealing and retaining compound to switch 
caps. 


e. Install SPEED BRAKE switch cap, install and 
tighten retaining screw. 


f. Screw. МІС switch cap on switch shaft. 
4-166. Assembly. 
NOTE 
Do not lubricate quadrant. 


a. Install load limiter spring (8), washer (7) and plunger 
(5). Depress plunger and install spring pin (6). 


b. Engage load limiter. 


c. Install throttle levers, bushings (11 and 12), and 
support to tube (4). Install bolt (3) and attach bundle 
clamp. 


d. Install two channel attaching bolts (2) and attach 
receptacle to channel. 


e. Check load required, at hand grip, to disengage load 
limiters. Load required should be 55 to 100 pounds. 


f. Position quadrant so lever motion is in a horizontal 
plane and check force required at hand grip, to move 
throttle levers throughout their entire range of travel. The 
force required should not exceed 0.25 pounds. 


4-167. Quality Assurance Summary. 
a. Assure proper operation of load limiters. 


b. Force required to move throttle levers is within 
limits. 


4-168. FORWARD COCKPIT THROTTLE 
QUADRANT AFTER Т.О.1Е-4-860. See figure 4-26. 


4-169. Tools and Equipment. 


Wrench, torque, 0 to 50 inch-pounds 
Wrench, torque, 0 to 100 inch-pounds 
Scale, spring, 0 to 40 pounds 


4-170. Materials. 


Compound, retaining, MIL-S—22473, (grade C) 
Grease, MIL-L-3572 

Solvent, P-D-680 

Lockwire, MS20995NC20 

Pin, cotter М524665-136 


4-171. Disassembly. 
a. Remove two terminal board covers (1). 


b. Remove guards (9) from throttle cutoff switches (10) 
and disconnect wires from terminal boards and throttle 
cutoff switches. 


c. Remove terminal boards (2) and terminal strips (3). 


d. Remove throttle cutoff switches (10) from: switch 
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support. 
e. Remove cap screw (35) and bushing (36). 
f. Remove idle stop cam plate (4). 


g. Remove bolts attaching throttle cutoff switch 
support to outboard quadrant support (12). 


h. Remove plates (6 and 7) from plate assembly (8). 


i. Remove plate assembly (8) from quadrant supports 
(12 and 26). 


j. Remove lever friction adjustment screws (50) from 
throttle levers (14 and 22). 


k. Remove bolt (11) attaching outboard quadrant 
support (12) to shaft (25) and remove quadrant support. 


1. Remove items (13 thru 16) in sequence. Remove cam 
(17), key (18), friction lever (19), cam (17), and key (18). 
Remove items (20 thru 25) in sequence. 


4-172. Disassembly of Left Lever Assembly. 


a. Remove bolts, nuts and washers (51), plates (34 and 
38), and wire bundle clamp. 


b. Remove bolt (33) and separate upper arm (32) from 
lower arm (27). Retain springs (28) and washers (29). 
Record number of washers for assembly. 


c. Remove screws (44) attaching knob (45) to arm (32). 


d. Disconnect wires from switch (46) and remove switch 
from arm (32). 


e. Remove ignition switch housing (47) and disconnect 
wires from switch (48): Remove switch. 


f. Remove screws (40) from guide (41) and remove 
guide. 


g. Remove finger lift (42). 
h. Remove pin (31) and remove links (30) from arm (32). 
i. Remove adjustment bolt (77) from arm (27). 

4-173. Disassembly of Right Lever Assembly. 


a. Remove screws (71), stop plates (72), and wire bundle 
clamp from lever assembly (22). 


b. Remove bolt (80) and separate upper throttle arm 
(52) from lower arm (76). Retain springs (69) and washers 
(70). Record number of washers for assembly. 


c. Remove switch buttons (55 and 62). Remove screws 
(57 and 59), plate (61), and lever grip (53) to arm (42). 
Remove switch (56) from housing on plate (61). 


d. Remove switches (55 and 54) from lever grip (53). 
Disconnect wires from speed brake switch (54) and 
microphone switch (55). 


e. Remove screws (57) from guide (63) and remove 
guide. 


f. Remove finger lift (64). 


g. Disconnect wires from ignition switch (56) and 
remove switch from grip (53). 


h. Remove adjustment bolt (77) from lower arm (76). 
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1. TERMINAL BOARD COVER 41. GUIDE 
2. TERMINAL BOARD 42. LIFT, FINGER 
3. STRIP ASSEMBLY 43. SPRING 
4, STOP CAM 44. SCREW 
5. PLATE (LEVER STOP) 45. KNOB 
IEP 6. PLATE (MIL POWER ADJ) 46. SWITCH 
Ш 7. PLATE (THROTTLE SHIFTED ADJ MIL) 47. HOUSING 
8. PLATE (QUADRANT CAM) 48. SWITCH, IGNITION 
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12. SUPPORT 52. ARMASSY, UPPER RIGHT 
13. WASHER 53. GRIP 
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38. PLATE 78. CLAMPS 
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Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment – 
AFTER T.O.1F-4-860 (Sheet 1 of 6) 
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NOTES | 


1. POSITION WIRE TERMINALS WITHIN THE BARRIERS TO PROVIDE А 
MINIMUM CLEARANCE WITH BARRIER POSTS OF 0.03 INCH TO 
PROVIDE CLEARANCE FOR COVER INSTALLATION. 

ЕВ PROVIDE 4.50 +0.10 INCH WIRE BUNDLE LENGTH BETWEEN 
FACES OF CLAMPS. 

EP WIRE BUNDLE МОТ TO EXTEND BEYOND EDGE OF TERMINAL 
BOARD COVER, 

EB WIRE BUNDLE NOT TO EXTEND 0.10 INCH MAXIMUM BEYOND 
EDGE OF TERMINAL BOARD COVER. 

ED VINYL COVERING ON WIRE BUNDLE TO EXTEND BEYOND OUTER 
MOUNTING BOLTS. 

BEP DELETED 

ЕД SHIM STOPS FOR SHIFT THROW ANGLES, USE NAS 1197-10L 
WASHERS. 

EÐ TORQUE NUTS ТО 20-25 INCH-POUNDS. 

EP APPLY A LIGHT FILM OF MIL-L-3572 OR MIL-L-15719 TO BOLT 
AND THROTTLE ARMS. 

ПО TIGHTEN NUT UNTIL ALL PARTS ARE IN CONTACT, THEN BACK 
OFF UNTIL UPPER ARM MOVES FREELY. 

ПР TORQUE TO 13-15 INCH-POUNDS. 

[FP APPLY RETAINING COMPOUND MIL-S-22473 TO THREADS OF 
SCREW. 

ЙЕ USE AN960D10L WASHERS 3 MAX EACH PLACE TO OBTAIN 
0.020 INCH CLEARANCE. 

[ГЭ ADJUSTED DURING AIRFRAME POWER PLANT CONTROL 
SYSTEM RIGGING. 

ЦЕХ CLAMPS MUST BE BENT UP 35? BEFORE INSTALLING. 


IPP 63-7598 AND UP; ALSO 63-7407 THRU 63-7597 AFTER Т.О. 1Е-4-942. 


Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 
| AFTER, Т.О.1Е-4-860 (Sheet 2 of 6) 
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Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 
AFTER T.O.1F-4-860 (Sheet 3 of 6) 
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Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 


AFTER Т.ОЛЕ-4-860 (Sheet 4 of 6) 
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Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 


AFTER T.O.1F-4-860 (Sheet 5 of 6) 


4-133 


Change 4 
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Figure 4-26. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 
AFTER Т.ОЛЕ-4-860 (Sheet 6 of 6) 
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4-174. Cleaning. 


a. Clean bolts (33 and 80), links (30 and 68) and shaft 
(25) in solvent. 


4-175. Inspection. 
a. Inspect shaft (25) for condition of dry film lubricant. 


b. Inspect the lower lever bushing for evidence of 
galling. If bushing is galled, replace in accordance with Ше 
following procedures. 


(1) Check lower lever for an individual friction 
adjustment screw. Ifthis feature has been incorporated, 
remove adjustment screw, P/N AN503—8—10, remove 
nylon friction plug and remove heli—coil insert. Discard 
heli—coil insert and save adjustment screws and nylon 
friction plugs for reinstallation. 


(2) Use an arbor press, to press out bushing, P/N 
AM43P20-016. Use a press base with at least a 1.5 inch 
diameter hole. The press or adapter tool shall be 1.430 
+0.006 inches in diameter and at least 0.60 inches long. 
Lay the lower lever on press base with bushing centered 
over hole. Center the press adapter tool on bushing and 
apply sufficient force to push out bushing. 


(3) Adjust the press base so that it is solid beneath 
lower lever. Place a new bushing on lower lever. Use same 
press adapter tool which was used to push old bushing out. 
Apply sufficient force to press new bushing into lower lever 
assembly until flush with surface of lower lever. 


(4) Ream inside diameter of bushing to 1.250 --0.001, 
— 0.000 inches in diameter using a hand геатег. 


(5) If individual friction adjustment feature has been 
incorporated, drill a 0.173 +0.003 inch diameter hole 
through new bushing in line with existing tapped hole in 
lower lever assembly. Remove all burrs and break the 
sharp edge of drilled hole on inside diameter of bushing. 
Install new heli-coil, P/N MS2120900820. Reinstall nylon 
friction plug and adjustment screws. 


c. Inspect washers (16 and 20), friction springs (15 and 
21), for evidence of galling. 


d. Inspect plates (7) for condition of dry film lubricant 
application on portion that contacts throttle lever. 


4-176. Repair. 


a. Replace all parts which fail to meet inspection 
requirements. 


4-177. Lubrication. 


CAUTION 
Shaft (25) has dry film lubricant applied. Do not 
apply wet film lubricant to shaft or lower lever 
assembly bushings. 


a. Lubricate bolts (27 and 80) with grease MIL-L-3572. 
b. Lubricate links (30 and 68) with grease MIL-L-3572. 


T.O. LF-4C-2-8 


4-178. Assembly of Right Throttle Lever. 


a. Connect wires to switch (56) and install switch in grip 
(53). 


b. Attach finger lift (64) with guide (63) to arm (52) 
install screws (57) to guide. 


c. Connect wires to switch (55) and install switch in grip 
(53). 


d. Connect wires to switch (54) and install switch in grip 
(53). 


e. Secure retaining screws for switches (54 and 55) with 
lockwire. 


f. Install grip (53) to upper arm (52) and install plate 
(61), with screws (57 апа 59). Torque nuts for screws (57 
and 59) 18 to 15 inch-pounds. 


g. Install button (62) to speed brake switch and button 
to microphone switch. Apply retaining compound to screw 
threads before installing screws. 


h. Install links (68) to upper arm (52) with pin (66). 


i. Install washers (70), as recorded in disassembly into 
arm (76) and install springs (69). Ten washers maximum. 


j. Install lower arm (76) to upper arm (52) and insert 
bolt (80). Insure bolt passes through spring (67) of finger 
lift. 


k. Install stop plates (72) with screws (71) and wire 
bundle clamp to forward and aft screws. Torque nuts 20 to 
25 inch pounds. Add washers to outboard side of lever to 
obtain lever alignment of 180° +1/4° with lever shifted 
inboard. Add washer on inboard side of lever to obtain 4° 
+1/4° outboard shift angle, see view BB. 


l. Tighten nut on bolt (80) until all parts are in contact. 
Back off nut until lever (76) shifts freely. Install cotter pin. 


m. Install adjusting bolt (77) and position bolt eye in 
center of lever slot. Final adjustment to be made during 
throttle system rigging. 


n. Install cap screw (73) with washers between stop 
plate (72) and finger lift (64) and a bushing (74) on the 
outside of each stop plate, 0.020 inch must be maintained. 


4-179. Assembly of Left Throttle Lever. 


a. Install switch (46) to arm (32) and connect wires to 
switch. 


b. Install switch (48) to housing (47) and connect wires 
to switch. 


c. Install housing (47) and lever knob (45) to arm (32). 


d. Attach finger lift (42) with guide (41) to arm (32) 
install screws (40) in guide. 


e. Install pin (31) and links (30) to arm (32). 


f. Install washers (29), as recorded during disassembly, 
into lower arm (27) and install springs (28). Ten washers 
maximum. 


g. Install upper arm (32) to lower arm (27) and insert 
bolt (33). Ensure bolt passes through spring of finger lift 
(43). 


h. Install plates (34) with bolts, nuts and washers (51) 
and install wire bundle clamps on inboard side of forward 
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and aft screws. Torque nuts 20 to 25 inch-pounds. Add 
washers to outboard side of lever to obtain lever alignment 
of 180° +1/4° with lever shifted inboard. Add washer on 
inboard side of lever to obtain 4° +1/4° outboard shift 
angle. 


i. Tighten nut (33) until all parts are in contact, then 
back off until lever (32) moves freely. Install cotter pin. 


j. Install adjusting bolt (77) and position bolt eye in 
center of lever slot. Final adjustment to be made during 
throttle system rigging. 


4-180. Final Assembly. 


a. Install shaft (25) into support (26) with key slot at top 
of shaft. When a new undrilled shaft is being installed, 
locate shaft key slot in line with centerline of friction lever 
(while friction lever is positioned full aft). Drill bolt holes 
in shaft (25) and install bolt (24). See view A-A. 


b. Install components on shaft (25) as follows: 


(1) Install washer (23) Insert plug (50) in lever 
assembly. Install lever assembly (22) on shaft with ignition 
switch facing aft. 


(2) Install spring (21) with round (convex) side toward 
center of quadrant. 


(3) Install washer (20), key (18), cam (17), friction 
lever (19), key (18), cam (17), and washer (16). 


(4) Install spring (15) with round (convex) side toward 
center of quadrant. 


(b) Insert plug (50) in lever assembly (14). Install lever 
assembly (14) and washer (13). Ignition switch must face 
aft. 


NOTE 


Add washers (16 and 20), as required so 
components in this area are in contact with each 
other when friction lever is in low friction 
position. Force applied at throttle lever grip to 
move lever must not exceed 0.5 pounds. 


c. Install support (12) on shaft and install bolt (11) with 
one washer under bolt head and two under nut. 


d. Install bolts attaching cutoff switch support to 
quadrant support. 


e. Install screw (50) in each throttle lever. 


f. Install plates (8) and stop cam (4) to quadrant 
supports (12 and 26). Torque nuts 20 to 25 inch-pounds. 


g. Install plates (6 and 7) to plate (8). Final adjustment 
to be made during airframe throttle system rigging. 


h. Install cutoff switches (10) to support. Final 
adjustment to be made during airframe throttle system 


rigging. 


i. Install terminal number strips (3) and terminal 
boards (2). 


j Connect wires to terminal strips and cutoff switches. 
k. Install terminal board covers (1). 


1. Install guards (9) on throttle cutoff switches (10). 
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4-181. Testing. 


a. Throttle lever shift breakout force must be 10 
pounds +2 with throttle lever above IDLE position. Add 
washers (29 or 70) to lower arms as required with 
maximum number of ten washers. 


b. Throttle lever must be aligned at 180° --1/47 with 
throttle shifted inboard (see view B-B). Add washers to 
outboard side of lever to obtain lever alignment of 180° 
--1/4 with lever shifted inboard as shown. Add washer on 
inboard side of lever to obtain 4° +1/4° outboard shift 
angle. 


c. Force to move throttle levers, friction lever set at low 
friction, must not exceed 0.5 pounds when measured at 
center of throttle lever grip. 


d. With quadrant fully assembled and friction lever one 
third on, there should be an 0.020 inch normal gap 
between working edge of stop plate (7) and its mating 
surface on the throttle lever. If gap exceeds 0.035 inch, 
replace stop plate. If new stop plate does not give required 
gap replace lever arm. 


e. Position and clamp wire bundles as shown. 

f. Throttle movement checked from IDLE to OFF. 
Assure integrity of throttle lever electrical circuits have not 
been impaired. 


4-182. FORWARD COCKPIT THROTTLE 
QUADRANT BEFORE Т.О.1Е-4-860. See figure 4-27. 


4-183. Tools and Equipment. 
Wrench, torque, 0 to 50 inch-pounds 
Wrench, torque, 0 to 100 inch-pounds 
Scale, spring 


4-184. Materials. 
Compound, retaining, MIL-S-22473, (grade C) 
Grease, MIL-L-3572 
Solvent, P-D-680 
Lockwire, MS20995NC20 
Pin, cotter, M824665-136 


4-185. Disassembly. 
a. Remove two terminal covers (1). 


b. Remove guard (9) from throttle cutoff switches (10) 
and disconnect wires from terminal boards and throttle 
cutoff switches. 


c. Remove terminal boards (2) and terminal number 
decal strips (3). 


d. Remove idle cutoff spring assembly (4) from plate 
assemblies (5 and 8). 


e. Remove throttle cutoff switches (10) from switch 
support. 


f. Remove bolts attaching throttle cutoff switch 
support to outboard quadrant support (12). 


g. Remove plates (6 and 7) from plate assembly (8). 


h. Remove plate assembly (8) from quadrant supports 
(12 and 26). 


i Remove lever friction adjustment screws (58) and 
plugs (59) from throttle levers (14 and 22). 


j Remove bolt (11) attaching outboard quadrant 
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Figure 4-27. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 


BEFORE Т.ОЛЕ-4-860 (Sheet 1 of 4) 
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NOTES 
ЕВ. PROVIDE 4.50 + 0.10 INCH WIRE BUNDLE ШЕ DELETED 
LENGTH BETWEEN FACES OF CLAMPS. 
EÐ WIRE BUNDLE NOT TO EXTEND BEYOND EDGE ЕВ. TIGHTEN NUT UNTIL ALL PARTS ARE IN CON- 
OF TERMINAL BOARD COVER. TACT THEN BACK OFF UNTIL UPPER ARM 
MOVES FREELY. 
ЕВ WIRE BUNDLE NOT TO EXTEND 0.10 INCH 
MAXIMUM BEYOND EDGE OF TERMINAL EP APPLY RETAINING COMPOUND MIL-S-22473 
BOARD COVER. CLASS C TO THREADS OF SCREW, 
ЕВ VINYL COVERING ON WIRE BUNDLE TO EX- О TORQUE NUT 20-25 IN. LBS. 


TEND BEYOND OUTER MOUNTING BOLTS. 
ШІ» SHIM STOPS FOR SHIFT THROW ANGLES, USE 


5. POSITION WIRE TERMINALS WITHIN THE ВАК- NAS1197-10L WASHERS. 
RIERS TO PROVIDE A MINIMUM CLEARANCE 
WITH BARRIER POSTS OF 0.03 INCH TO PRO- 12. ITEMS 6, 7, 10, 58, AND 59 ARE ADJUSTED 
VIDE CLEARANCE FOR COVER INSTALLATION. DURING AIRFRAME POWER PLANT CONTROL 


SYSTEM RIGGING. 


ЕВ APPLY A LIGHT COAT OF MIL-L-3572 OR 
MIL-L-15719 TO BOLT AND THROTTLE ARMS, 
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Figure 4-27. Forward Cockpit Throttle Quadrant Assembly and Adjustment – 
BEFORE. T.O.1F-4-860 (Sheet 2 of 4) 
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Figure 4-27. Forward Cockpit Throttle Quadrant Assembly and Adjustment – 
BEFORE T.O.1F-4-860 (бреек 3 of 4) 
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Figure 4-27. Forward Cockpit Throttle Quadrant Assembly and Adjustment - 
BEFORE Т.О.1Е-4-860 (Sheet 4 of 4) 
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support (12) to shaft (25) and remove quadrant support. 


k. Remove items (13 thru 16) in sequence. Remove cam 
(17), key (18), friction lever (19), cam (17), and key (18). 
Remove items (20 thru 25) in sequence. 


4-186. Disassembly of Left Lever Assembly. 


a. Remove screws (36), plates (37), and wire bundle 
clamp. 


b. Remove bolt (27) and separate upper arm (29) from 
lower arm (28). Retain springs (30) and washers (31). 
Record number of washers for assembly. 


c. Remove screws attaching grip (32) to arm (29). 


d. Disconnect wires from switch (33) and remove switch 
from arm (29). 


e. Remove ignition switch housing (34) and disconnect 
wires from switch (35). Remove switch. 


f. Remove pin (38) and remove links (39) from arm (29). 
g. Remove adjustment bolt (40) from arm (28). 
4-187. Disassembly of Right Lever Assembly. 


a. Remove screws (56), plates (57), and wire bundle 
clamp from lever assembly (22). 


b. Remove bolt (41) and separate upper throttle arm 
(42) from lower arm (43). Retain springs (44) and washers 
(45). Record number of washers for assembly. 


c. Remove switch buttons (48 and 49). 


d. Remove screws (50), plate (51), and lever grip (52) 
from arm (42). 


e. Remove switches (53 and 54) from lever grip (52). 
Disconnect wires from speed brake switch (55) and 
microphone switch (54). 


f. Disconnect wires from ignition switch (55) and 
remove switch from grip (52). 


g. Remove adjustment bolt (40) from lower arm (43). 
4-188. Cleaning. 


a. Clean bolts (27 and 41), links (39 and 47), and shaft 
(25) in solvent. 


4-189. Inspection. 
a. Inspect shaft (25) for condition of dry film lubricant. 


b. Inspect the lower lever bushing for evidence of 
galling. If bushing is galled, replace in accordance with the 
following procedures. 


(1) Check lower lever for an individual friction 
adjustment screw. 


If this feature has been incorporated, remove adjustment 
screw, P/N AN503-8-10, remove nylon friction plug and 
remove heli-coil insert. Discard heli-coil insert and save 
adjustment screws and nylon friction plugs for 
reinstallation. 


(2) Use an arbor press, to press out bushing, P/N 
AMA3P20-016. Use a press base with at least а 1.5 inch 
diamter hole. The press or adapter tool shall be 1.430 
+0.006 inches in diameter and at least 0.60 inches long. 
Lay the lower lever on press base with bushing centered 
over hole. Center the press adapter tool on bushing and 
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apply sufficient force to push out bushing. 


(3) Adjust the press base so that it is solid beneath 
lower lever. Place a new bushing on lower lever. Use same 
press adapter tool which was used to push old bushing out. 
Apply sufficient force to press new bushing into lower lever 
assembly until flush with surface of lower lever. 


(4) Ream inside diameter of bushing to 1.250 +0.001, 
— 0.000 inches in diameter using a hand reamer. 


(5) If individual friction adjustment feature has been 
incorporated, drill а 0.173 +0.003 inch diameter hole 
through new bushing in line with existing tapped hole in 
lower lever assembly. Remove all burrs and break the 
sharp edge of drilled hole on inside diameter of bushing. 
Install new heli-coil, P/N MS2120900820. Reinstall nylon 
friction plug and adjustment screws. 


c. Inspect washers (16 and 20), friction springs (15 and 
21), for evidence of galling. 


d. Inspect plates (7) for condition of dry film lubricant 
application on portion that contacts throttle lever. 


4-190. Repair. 


a. Replace all parts which fail to meet inspection 
requirements. 


4-191. Lubrication. 
CAUTION 


Shaft (25) has dry film lubricant applied. Do not 
apply wet film lubricant to shaft or lower lever 
assembly bushings. 


a. Lubricate bolts (27 and 41) with grease MIL-L-357 2. 

b. Lubricate links (39 and 47) with grease MIL-L-357 2. 
4-192. Assembly of Right Throttle Lever. 

a. Assemble right throttle lever assembly as follows: 


(1) Connect wires to ignition switch (55) and install 
switch in grip (52). 


(2) Connect wires to switch (53) and install switch іп 
grip (52). 


(3) Connect wires to switch (54) and install switch tm 
grip (52). 


(4) Secure retaining screws for switches (53 and 54) 
with lockwire. 


(5) Install grip (52) to arm (42) and install plate (51) 
with screws (50). Torque nuts for screws (50) 13 to 16 
inch—pounds. 


(6) Install button (49) to speed brake switch and 
button (48) to microphone switch. Apply retaining 
compound to screw threads before installing screws. 


(7) Install links (47) to arm (42) with pin (46). 


(8) Install washers (45), as recorded in disassembly 
into arm (43) and install springs (44). Ten washers 
maximum. | 


(9) Install lower arm (43) to upper arm (42) and insert 
bolt (41). 


(10) Install plates (57) with bolts (56) and wire bundle 
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clamps to aft bolt. Torque nuts 20 to 25 inch-pounds. Add 
washers to outboard side of lever to obtain lever alignment 
of 180° +1/4° with lever shifted inboard as shown. Add 
washer on inboard side of lever to obtain 4 +1/4° outboard 
shift angle, see view B-B. 


(11) Tighten nut on bolt (41) until all parts are in 
contact. Back off nut until lever (42) shifts freely. Install 
cotter pin. 


(12) Install adjusting bolt (40) and position bolt eye in 
center of lever slot. Final adjustment to be made during 
throttle system rigging. 


4-193. Assembly of Left Throttle Lever. 


a. Install switch (33) to arm (29) and connect wires to 
switch. 


b. Install switch (35) to housing (34) and connect wires 
to switch. 


c. Install housing (34) and lever grip (32) to arm (29). 
d. Install pin (38) and links (39) to arm (29). 


e. Install washers (31), as recorded during disassembly, 
into arm (28) and install springs (30). Ten washers 
maximum. 


f. Install upper arm (29) to lower arm (28) and insert 
bolt (27). 


г. Install plates (37) with screws (36) and install wire 
bundle clamp on inboard side of aft bolt. Torque nuts 20 
to 25 inch-pounds. Add washers to outboard side of lever 
to obtain lever alignment of 180° +1/4° with lever shifted 
inboard as shown. Add washer on inboard side of lever to 
obtain 4° +1/4° outboard shift angle. 


h. Tighten nut on bolt (27) until all parts are in contact, 
then back off until lever (29) moves freely. Install cotter 


pin. 


i. Install adjusting bolt (40) and position bolt eye in 
center of lever slot. Final adjustment to be made during 
throttle system rigging. 


4-194. Final Assembly. 


a. Install shaft (25) into support (26) with key slot at top 
of shaft. When a new undrilled shaft is being installed, 
locate shaft key slot in line with centerline of friction lever 
(while friction lever is positioned full aft). Drill bolt holes 
in shaft (25) and install bolt (24). See view A-A. 


b. Install components on shaft (25) as follows: 


(1) Install washer (23). Insert plug (59) in lever 
assembly. Install lever assembly on shaft with ignition 
switch facing aft. 


(2) Install spring (21) with round (convex) side toward 
center of quadrant. 


(3) Install washer (20), key (18), cam (17), friction 
lever (19), key (18), cam (17), and washer (16). 


(4) Install spring (15) with round (convex) side toward 
center of quadrant. 


(5) Insert plug (59) in lever assembly. Install lever 
assembly and washer (13). Ignition switch must face aft. 
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NOTE 


Add washers (16 and 20), as required so 
components in this area are in contact with each 
other when friction lever is in low friction 
position. Force applied at throttle lever grip to 
move lever must not exceed 0.5 pounds. 


c. Install support (12) on shaft and install bolt (11) with 
one washer under bolt head and two under nut. 


d. Install bolts attaching cutoff switch support to 
quadrant support. 


e. Install screw (58) in each throttle lever. 


f. Install plates (8 and 4) to quadrant supports (12 and 
26). Torque nuts 20 to 25 inch-pounds. 


g. Install plates (6 and 7) to plate (8). Final adjustment 
to be made during airframe throttle system rigging. 


h. Install cutoff switches (10) to support. Final 
adjustment to be made during airframe throttle system 


rigging. 


i. Install idle cutoff spring assembly (4) to plates (5 and 
8). With lever at IDLE, adjust stops to obtain 0.01 -+0.01 
inches clearance between roller and lever. 


j. Install terminal number decal strips (3) and terminal 
boards (2). 


k. Connect wires to terminal strips and throttle cutoff 
switches. 


1. Install terminal board covers (1). 
m. Install covers (9) on throttle cutoff switches (10). 
4-195. Testing. 


a. Throttle lever shift breakout force must be 10 
pounds +2 with throttle lever above IDLE position. Add 
washers (31 or 45) to lower arms as required with 
maximum number of ten washers. 


b. Throttle lever must be aligned at 180° +1/4° with 
throttle shifted inboard (see view В-В). Add washers to 
outboard side of lever to obtain lever alignment of 180° 
+1/4 with lever shifted inboard as shown. Add washers 
on inboard side of lever to obtain 4° +1/4° outboard shift 
angle. 


c. Force to move throttle levers, friction lever set at low 
friction, must not exceed 0.5 pounds when measured at 
center of throttle lever grip. 


d. Idle cutoff spring assembly roller to throttle lever 
clearance must be 0.01 4-0.01 inches with throttle lever а! 
IDLE. 


e. With quadrant fully assembled and friction lever one 
third on, there should be an 0.020 inch normal gap 
between working edge of stop plate (7) and its mating 
surface on the throttle lever. If gap exceeds 0.085 inch, 
replace stop plate. Ifnew stop plate does not give required 
gap replace lever arm. 


f. Position and clamp wire bundles as shown (see detail 
A). 


g. Assure integrity of throttle lever electrical circuits 
have not been impaired. 
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SECTION V 


MAIN FUEL SYSTEM 


DESCRIPTION 
5-1. SYSTEM DESCRIPTION. See figure 5-1. 


5-2. The main fuel system regulates the flow of fuel that 
is sprayed into the combustion section of the engine. When 
the fuel air mixture is ignited, sufficient energy is 
produced to drive the compressor and expel the burned 
gases through the exhaust nozzle. The engine speed, which 
is developed from the extraction of energy by the turbine 
is controlled by the main fuel control. 


5-3. COMPONENT DESCRIPTION. 


5-4. The components of the main fuel system are as 
follows: 


a. Main fuel pump and low pressure filter. 
b. Bypass indicator switch. 


Main fuel filter. 


р. о 


Main fuel control. 


e. Compressor inlet temperature sensor (CIT). 
f. Pressurizing and drain valve. 
g. Fuel nozzles. 


5-5. MAIN FUEL PUMP AND LOW PRESSURE 

FILTER. The main fuel pump filters and delivers fuel at 
a high pressure to the main fuel control. The main fuel 
pump consists of a boost impeller, low pressure filter, main 
pumping element, and pressure relief valve. The pump is 
on the rear face of the transfer gearbox on the right end. 


5-6. BYPASS INDICATOR SWITCH. The bypass 
indicator switch completes an electrical circuit to provide 
cockpit indication when the low pressure filter element 15 
about to be bypassed. 


5-7. MAIN FUEL FILTER. The main fuel filter prevents 
contamination from being carried into the main fuel 
control by the fuel. The main fuel filter houses a relieving 
type 40 micron main element. In addition, the filter 
includes a relieving type 10 micron servo element. 


Table 5-1. Leading Particulars. 


Leading Particulars Specifications 


MAIN FUEL PUMP 
Rotation 


Shaft failure 


Pressure relief 


Power extraction 


High pressure capacity 


Low pressure capacity 


Low speed capacity 


Rated speed 
Filtration 
Filter bypass 


Boost pressure rise 


CCW when viewed from the drive end 


3000 to 3500 inch-pounds for main element 
700 to 1000 inch-pounds for boost element 


Bypasses fuel internally to prevent main element 
pressure rise from exceeding 1125 psi; 


60 hp (maximum) 

60 gpm (minimum) with 3800 RPM pump speed, 
–7.5 psi inlet pressure, and 1000 psi discharge 
pressure 

72.8 gpm (maximum) with pump speed 3800 RPM, 
50 psi inlet pressure, and 185 psi discharge 


pressure 


6 gpm (minimum) with 500 RPM pump speed, -7.5 
psi inlet pressure, and 100 psi discharge pressure 


3800 RPM 
40 micron 
33 +3 psi 


29 to 70 psi 


CONTINUED | 
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Table 5-1. Leading Particulars. 


Leading Particulars Specifications 


MAIN FUEL FILTER 


Rated flow 

Filtration 

Pressure drop (clean filter) 
Pressure drop (clogged filter) 
Bypass valve 


MAIN FUEL CONTROL 


Operating fluid 


Lubrication 
Rated speed 
\ 
Rotation (drive shaft) 


Torque limits (drive shaft) 
Shutdown valve leakage 
Overboard leakage 
Afterburner on-off signal 


Fuel flow for variable vane positioning 


Spring load, variable vane feedback 
Main fuel control discharge pressure 
Control case pressure 


Fuel inlet pressure 


5-2 


Main element 68 gpm 
Servo element 6.7 gpm 


Main element 40 micron 
Servo element 10 micron 


Main element 30 psi (maximum) 
Servo element 20 psi (maximum) 


Main element 50 psi (maximum) 
Servo element 60 psi (maximum) 


Main element 25 psi 
Servo element 25 psi 


MIL-T-5624, grade JP-4, with an average specific 
gravity of 0.76 at 60°F 


No external lubrication required 
3815 rpm 
CCW when viewed from the drive end 


Shear section designed to fail at torque load of 300 
to 1000 inch-pounds. 


With throttle shaft in the zero degree position, 
maximum leakage in either direction of 300 cc per 
minute 

] cc per minute (maximum) 

500 to 600 pph at discharge pressure of 130 psi or 
above. Pressure not to exceed 20 psi above case 


pressure when no signal is desired 


5500 pph (maximum), of which 150 pph is cooling 
flow 


4 to 20 inch-pounds. 
70 to 970 psi 
15 to 125 psi 
125 to 1000 psi 
CONTINUED 
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Table 5-1. Leading Particulars. 


Throttle range (angular) 


PRESSURIZING AND DRAIN VALVE 


Pressure limitations 


Pressure drop 


Reference pressure range 


Leakage (external) 


Leakage (drain port) 


Leakage (reference port to drain on shutdown) 


Time from fuel shut off to drain 


5-8. MAIN FUEL CONTROL. The main fuel control 
governs engine speed by controlling fuel flow. A governor 
in the control establishes and maintains selected engine 
speed except during certain engine conditions which 
require the speed to be rescheduled. The control limits fuel 
flow variations to ensure fast, stall free accelerations and 
decelerations. During the throttle bursts, the control 
postpones initiation of afterburner operation to achieve 
the fastest possible acceleration. The control also positions 
the variable vanes to preserve compressor performance 
under varying operating conditions. 


5-9. The main fuel control combines the inputs of throttle 
position, compressor discharge pressure, compressor inlet 
temperature, and engine speed to produce the fuel flow to 
operate the engine. Throttle movement is transmitted to 
the control through rotation of the power shaft by the 
aircraft throttle linkage assisted by the torque booster. 
Compressor discharge air pressure is piped into a sensing 
bellows within the fuel control. Compressor inlet 
temperature is sensed by a separate unit that produces a 
mechanical signal representing air temperature. A shaft 
extending from the mounting flange of the control splines 
into a gear in the rear gearbox to provide the engine speed 
input. The control also receives a feedback signal 
representing variable vane position. 


5-10. The control is mounted at the 6 o’clock position on 
the front of the rear gearbox. The control meters fuel for 
combustion and in addition provides the following: 


a. A positive shutoff of engine fuel flow when the 


Leading Particulars 


Specifications 


0–4.5 degrees engine off; 4.5 to 10 degrees 
transistion from off to idle speed; 10 to 13 degrees 
idle speed (65 +1.0 percent); 13 to 71 degrees 
transition from idle to top speed (100 4-0.5 
percent); 71 to 75 degrees military; 75 to 78 degrees 
transition from military to minimum afterburning; 
78 to 110 degrees transition from minimum to 
maximum afterburning; 110 to 113 degrees 
maximum afterburning. 


Functions normally at 0 to 1000 psi internal 
pressure 


30 psid (maximum) at a flow of 18,500 pph, 
reference pressure of 30 psig, and 750 psig manifold 
pressure 


40 to 90 psi 


None 


5 cc per minute (maximum) 


50 cc per minute (maximum) 


3 seconds (maximum) 


throttle is OFF. 


b. А minimum fuel flow limit that allows the throttle to 
be safety retarded at high altitudes, and also provides a 
minimum starting fuel flow. 


c. Acceleration and deceleration fuel schedules that 
permit unlimited throttle manipulation without causing 
compressor stall, combustion blowout, or excessive engine 
speed instability. 


d. An increase in engine idle speed (up to 100 percent) 
during conditions of high compressor inlet air 
temperature. 


e. A reduction in maximum engine speed during low 
compressor inlet air temperature. 


f. A reduction in fuel flow at high compressor discharge 
pressures. 


g. A control of the variable vanes as a function of 
engine speed and compressor inlet air temperature. 


h. An afterburner on off pressure signal scheduled by 
throttle position and engine speed. 


i. Regulated servo supply to the nozzle area control. 


j. High pressure servo supply to the torque booster. 
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5-11. COMPRESSOR INLET TEMPERATURE 
SENSOR. The CIT sensor converts compressor inlet air 
temperature variations into a mechanical signal, which 
the main fuel control uses in establishing variable vane 
and acceleration fuel flow schedules, and in providing CIT 
resets of engine speed. 


5-12. The sensor is a one piece, individually calibrated 
component. It consists of the sensor body, which is 
attached to the main fuel control; the sensing coil, which 
extends into the airstream in the compressor front frame; 
and two capillary tubes. 


5-13. PRESSURIZING AND DRAIN VALVE. The 
pressurizing and drain valve prevents flow to the fuel 
nozzles until sufficient pressure is attained in the main fuel 
control to operate the servo assemblies, which are used to 
compute the fuel flow schedules. It also drains the fuel 
manifold at engine shutdown, but keeps the upstream 
portion of the system primed to permit fast starts. The 
pressurizing and drain valve is a pressure operated valve. 


Т.О. 1F-4C-2-8 


5-14. FUEL NOZZLES. The fuel nozzies introduce fuel 
into the combustion liners in a uniformly distributed 
spray pattern. Each fuel nozzle has two concentric spin 
chambers, a filter screen, and a flow divider valve. The 
nozzles are located in the compressor rear frame, one 
nozzle extending into the forward end of each of the 10 
combustion liners. 


5-15. GENERAL. 


5-16. To perform maintenance on the system or 
components, the special tools.and test equipment listed in 
table 5-2 should be used. Alternate equipment with equal 
or greater range and accuracy than that in the Alternate 
Equipment column may be substituted. The listed tools 
and test equipment are for performing aircraft and shop 
maintenance procedures in this section of the manual. 


D TEST EQUIPMENT 


Table 5-2. Tools and Test Equipment. 


Identification 
Ne. 


| 1C2769 


| Clamp, fuel nozzle 
| positioning 


AIRCR MAINTENANCE. 
5-17. REMOVAL AND INSTALLATION. 
5-18. MAIN FUEL CONTROL. See figure 5-2. 
5-19. Tools and Equipment. 


Wrench, torque, 0 to 150 inch-pounds 


Wrench, torque, 100 to 750 inch-pounds 


5-20. Manpower Requirement. 
a. Two men required. 
5-21. Materials. 


Lubricant, Plastilube Moly No. 3 
solvent, P-D-680 
Lockwire, MS20995NC32 


5-22. Removal. 


a. Open doors 81 Lor R, 82 Lor R, 83 Lor R and remove 
dropout link. 


b. Remove torque booster from main fuel control. 
с. Remove throttle input flexible cable. 


с. Disconnect throttle input linkage conduits from 
nozzle area control, afterburner fuel control, and main 


Alternate 


Equip. Equip. | Use 
_Range | Accuracy "n 


| Wrench, torque 0 to 150 Main fuel control 
| inch-pounds replacement 

| Wrench, torque | 100 to 750 
| inch-pounds 


Alternate 


Fuel nozzle replacement 


fuel control cable boxes. 


Variable vane feedback shaft in main fuel control 
is spring loaded. Do not release cable until spring 
tension is relieved or damage could result. 


e. Remove variable vane feedback flexible cable. 
С Remove feedback conduit from bellcrank bracket 
and micro adjust unit on cable box. 


_ CAUTION _ 


Do not kink or bend capillary tubes. 


g. Кетоуе compressor inlet temperature sensor from 
main fuel control. 


h. Disconnect fuel inlet line from main fuel filter. 
Remove fuel filter from main fuel control. 


i. Disconnect variable vane actuation pressure hoses at 
manifolds. 

j. Disconnect at control: 
(1) CDP reference, AB initiation, and servo fuel hoses. 
(2) CDP air line. 
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| |. ROD-END HOSE (TO/FROM VANE ACTUATORS). 13. THROTTLE CABLE BOX AND DIAL. 

| TORQUE 150-250 LB-IN, * 14. REFERENCE TUBE (TO AB FUEL PUMP). 

90° ELBOW, JAM NUT AND O-RING. TORQUE 135-150 18444,4 0 

| TORQUE JAM NUT 360-400 LB-IN.* 15. М-ВАМО CLAMP AND GASKET. TORQUE 80-90 LB-IN. • 
| 3. HEAD-END HOSE (TO/FROM VANE ACTUATORS). 16. 909 ELBOW, JAM NUT AND O-RING. 

| TORQUE 150-250 LB-IN.* TORQUE ЗАМ NUT 135-150 LB-IN, * 

| 4. REDUCER AND O-RING. TORQUE 360-400 LB-IN. 17. DRAIN TUBE = ОЕС KIT. 

| 5. SERVO SUPPLY HOSE (ТО TORQUE BOOSTER). 18. BYPASS TUBE AND SEAL (TO MAIN FUEL PUMP) 

x TORQUE 135-150 L8-IN, * 19. BOLT AND WASHER (QTY«8), TORQUE 55-70 L8«IN. * 

| 6. REDUCER AND O-RING, TORQUE 180-200 LB-IN.* 20. OUTLET HOSE AND SEAL (ТО FLOWMETER ~ СЕС KIT) 

| 7. BOLT AND WASHER. TORQUE 24-27 LB-IN.* 21. UNIVERSAL CONNECTOR, BOLT AND 2 O-RINGS. 
в: 
9 


. UNION AND O-RING, TORQUE 135-150 LB-IN. TORQUE 110-125 LB-IN. * 

. CBP TUBE (FROM COMPRESSOR REAR FRAME). 22. SERVO TUBE (ТО МАС). TORQUE 135-150 LB-IN. * 
| TORQUE 135-150 184М. | 23. MICRO-ADJUST (TO CABLE BOX). ‚ TORQUE 50-60 вм. 
10. SIGNAL TUBE (TO AB FUEL PUMP). TORQUE 270-300 LB-IN. | MICRO-ADJUST (TO CONDUIT} IUE 60-80 L 
111. UNION AND O-RING, TORQUE 180-200 LB-IN. 24. LOCKNUT AND TABWASHER, TORQUE 30-40 LB-IN. 
|12. LOCKNUT AND TABWASHER, TORQUE 30-40 LB-IN. 25. BOLT AND WASHER (QTY-3). TORQUE 24-27 LB-IN, * 


26. VARIABLE VANE CABLE E BOX AND OVERTRAVEL TUBE. 
_* * LOCK WIRE REQUIRED © | TORQUE 10-20 LI 
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Figure 5-2. Main Fuel Control Ветота! and Installation 


ыз 


i. Disconnect fuel inlet line from main fuel filter. i Install variable vane actuation pressure hoses. 
Remove fuel filter from main fuel control. š. Tustell fuel тт 


k. Install variable vane feedback linkage conduit and 
bracket. Torque 60 to 80 inch-pounds and lockwire. 


за 


j. Disconnect variable vane actuation pressure hose 
manifolds. 


Disconnect at control: 
(1) CDP reference, 
(2) CDP air line. 
(3) Overboard drain and regulat 


(4) Bypass fuel hose. 


L Install variable vane feedback cable and rig. 
AB initiation, and servo fuel hoses. 


. Install throttle input linkage conduits. Torque 60 to 
80 inch-pounds and lockwire. 


ed servo fuel hoses. n. Install throttle input linkage flexible cable and rig. 
о. Install torque booster and bracket to throttle input 


(5) Metered fuel hose. ва 
| NOTE p. Install dropout link. 
Main fuel control weighs approximately 45 
pounds. NOTE 
1. Remove fuel control mounting clamp and slide After replacement of main fuel control, placard 
control forward to disengage spline shaft. spective fuel flow indicator on forward cockpit 
UTION instrument panel to identify model of fuel control 
= installed. 
Leave cable boxes on control if excessive force is " 
Tres to т will be damaged q. Close doors 22, 81L оу В, 82L ov В and 83 L or В. |. 
if boxes are forced off shafts. 
ne start and ch K | 
m. Remove cable boxes and hose fittings from control. lea m ова C Ld 


5-23. Installation. 


s. Perform a manual throttle system riggi 


a. Install align, and torque hose fittings to control. engine operating. Refer to section ТУ. 

b. Install throttle input cable box. Check date on con- | нЕ 
trol box prior ro installing. If three years o m 5-24. MAIN FUEL PUMP. See figure 5-3. 
trol box. “майма бойв 24 to 27 inch—pounds und Я 7e В 
Install pointer, lockwasher, and locknut on shaft. По not 5-25. Materials. 
up Lockwire, MS20995NC32 

c. Install variable vane feedback cable box and micro Solvent, P-D-680, Type П 
adjust unit. Torgue bolts 24 to 27 inch-pounds and Lubricant, Plastilube M боју No. 3 
lockwire. Install shaft, lockwasher, and locknut. Do not 
tighten. 5-26. Removal. 

d. Install throttle crossover shaft to the control. 

| | | | WARN ING 

e. Clean control drive shaft spline with a wire brush 
and solvent to remove dirt, grit, and old lubricant; To prevent injury to personnel, make sure 
relubricate spline. safety struts are installed on door 811, and 


f. Install new gasket and mount control on rear R actuators. 


gearbox mounting pad. Align dowel рй on base of сле ӘМ... 


doors 22, 731, ог В, 74L ог В, 80 or 78 and 140. 


to 90 inch-pounds and lockwire. 


g. Mount compressor inlet temperature sensor on main (1) Visually make sure engine fuel shutoff valve 
fuel control. Torque bolts to main fuel contro! clamps 20 indicator in door 22 reads closed. If valve indicator 
to 30 inch-pounds and lockwire. reads open, perform steps f thru k or paragraph 13- 

43. 


h. Connect and torque. 


(1) Metered fuel hose. b. Drain fuel from engine fuel manifold prior to РА 
disconnecting any fuel lines from main fuel pump. x 


c. Remove all brackets and clamps used to attach CSD 
(3) Overboard drain and regulated servo ‘fuel P hoses. supply and return lines. i | 
4) CDP | i . 

(4) сани d. Disconnect electrical lead to tachometer generator 
(5) CDP reference, AB initiation, and servo fuel hoses. and remove clamps from pump. 


- (5-6A blank)/5-6B Change 24 
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e. Remove tachometer generator. k. Remove four bolts and washers from fuel inlet line 
| ñange connection. 
f. Remove starter assembly. 
1. Remove bolts and washers from bypass inlet line 


g. Remove seal drain line to fuel pump. flange connection. 

h. Disconnect amplifier cooling flow line from union on m. Remove six hold down nuts and washers from 
fuel pump. mounting studs and remove main fuel pump and gasket. 

i. Disconnect two fuel lines for bypass indicator switch n. Remove unions from pump. 


from unions or fuel pump. 


ј. Remove bolts and washers from fuel outlet line 
flange connection. | 


== 
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5-27. Installation. 


a. Clean pump drive spline with a wire brush and a 
suitable solvent to remove dirt, grit and old lubricant; 
lubricate drive splines with plastilube moly No. 3 
lubricant (paragraph 5—25). 


b. Install unions and new O rings in two bypass 
indicator ports and in temperature amplifier cooling саа 
seal drain porte of pump. 


c. Install gasket over studs on mounting pad. 


d. install pump in position over studs on mounting pad 


and install hold down washers and nuts. 


e. Install gasket and bypass inlet line flange connection 
in position anc install washers and bolts. 


f. Install gask-o-seal and fuel inlet line flange 
connection in position and install four washers and bolts. 


g. ange connections bolts 35 to 70 inch-pounds 
and secure with кото 


h. Install gasket and fuel outlet line flange с 
in position and install washers and bolt: ts. 
lock wire. 


i. Connect two fuel lines for bypass indicator switch to 
unions on fuel pump. Secure with lockwire. 


1. Connect amplifier cooling flow line to union on fuel 
pump. Secure with lockwire. 


k. Install seal drain line to union in fuel pump. Secure 
with lockwire. 


L Install CSD supply and return line brackets and 
clamps. Refer to T.O.1F-4C-10 for proper installation. 


m. Install tachometer generator. 


n. Connect tachometer generator electrical lead and 
install bracket and clamp on fuel pump. Refer to 
Т.ОЛЕ-4С-10 for proper installation. 


o. Install starter assembly. 


p. Close fuel drain valve on engine fuel manifold. 
Secure with lockwire. 


q. Assure CSD lines and tachometer ЕМ 
electrical lead have been properly rounted and secured. 


г. Assure access doors are properly secured 
5-28. COMPRESSOR INLET TEMPERATURE 
SENSING UNIT. See figure 5-4. 


5-29. Materials. 
Petrolatum 


5-30. Manpower Requirement. 


a. Two men required 
5-31. Removal. 
NOTE 


CIT sensor and fuel servo tube must be removed 
and installed as an integral assembly. 


a. Open doors 73 Бог В, 74 L or В and 82 L or Е. 


Remove clamps from sensor capillary tubes. 


c. Disconnect anti-icing indicator switch reference line 


from eee coil mounting bolt. 


d. Remove compressor inlet temperature sensing coil 
and gasket from compressor front frame. 


Remove screws, washers and clamps 


holding СРЕ 


Remove sensor from fuel control. 

NOTE 
Assure main fuel control and sensor cavities are 
free from loose bolts, washers, and other foreign 
matter before installing sensor. Refer to T.O.1F— 
40-10 for routing and minimum clearance limits 
of the generator wire bundle and CIT lead. 


а Install a new sensor seal ring onto sensor mounting 


lange. Coat seal ring with petrolatum. 


b. Looking into sensor mounting pad of main fuel 
control, position lever roller inside control so it will align 
with yoke of the sensor output shaft. 


c. install sensor to main fuel control. Sensor body must 
make flush with control mounting flange. 


d. Ínstall four CIT mounting clamps, washers and 
screws. 


е. Torque screws from 20 to 30 inch-pounds and sec 


with lockwire. 


ure 


f. Installation compressor inlet temperature sensing 
coil and new gasket to compressor front flange. 


TM rear boit is hollow to conduct reference air 


pressure У to anti-icing indicator switch. 


id secure with lock wire. 
NOTE | 
По not permit lockwire to touch capillary tubes. 


n. Connect anti-icing indicator switch reference line. 


i Position sensor capillary tubes and secure with 


lose door 73 L or E, 74 L or Е, and 82 L or ЕЖ. 
SSURIZING AND DRAIN VALVE. See fig 


ure 


5-34. Materials. 


Lockwire, MS20995NC32 


. Removal. 


&. Open door 83 L or R. 


b. Cut safety wire and disconnect the four lines from 
valve. 


c. Remove two bolts and nuts which secure aft end of 
valve to support bracket. 


d. Cut safety wire and remove four bolts which secure 
forward end of valve to main oil cooler. 


Remove pressurizing and drain valve. 


Change 11 5-9 
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5-36. Installation. 
a. Install new gasket between valve and fuel oil cooler. 


b. Place valve in proper position and install four bolts. 
Torque bolts 55 to 70 inch-pounds and lockwire. 


с. Attach aft end of valve to rear support bracket using 
2 bolts and nuts. Torque bolts 56 to 70 inch-pounds. 

d. Connect, torque main fuel manifold to valve side 
fittings 34 to 96 foot-pounds, and lockwire attaching lines. 

e. Inspect for proper installation. 


f. Close doors 22, "3L ог В, 74L ог В, 80 or 78 
nd 140. 


5-87. FUEL NOZZLE. See figure 5-6. 


5-38. Tools and Equipment. 


Wrench, torque, 0 to 150 inch-pounds 
Wrench, torque, 100 to 750 inch-pounds 
Clamp, fuel nozzle positioning 


5-39. Materials. 
Lockwire, MS20995NC32 


5-40. Removal. 
NOTE 


Fuel nozzles in combustion liners Nos. 4, 5, 6, and 
7 are accessible through door 88 L or R when 
engine is installed. 


a. Open door 88 L ог В. 


b. Remove lockwire from fuel manifold hose fitting and 
fuel n ж 


Disconnect fuel manifold hose from fuel nozzle. 


9. Remove five nuts and bolts holding fuel nozzle to 
mounting pad on compressor rear frame. 


е. Remove fuel nozzle and gasket. 


5-41. Installation. 


a. Insert fuel nozzle with gasket into nozzle port on 
compressor rear frame. Align nozzle tip with opening in 
combustion liner. 


b. Slide nozzle toward rear of engine while holding 
nozzle flange flat against compressor rear frame mounting 
pad. If nozzle is not properly aligned, it will be impossi: 
to hold against forward portion of pad as nozzle i 
rearward. 


c. After fuel nozzle has been properly installed and 
checked, slide nozzle forward until mounting holes in pad, 
gasket, and flange align. 


a. Hold nozzle firmly in piace with nozzle positioning 
clamp and install two bolts and nuts and tighten. Nozzle 
must be firmly held to prevent nozzle tip from sliding out 
of opening in combustion Liner. 


e. Install remaining bolts and nuts. 
Е Torque nuts 85 to 70 inch-pounds. 


g. Connect fuel manifold hose to fuel nozzle. 


h. Torque fitting 270 to 300 inch-pounds and loc 


5-19 Change 24 


i. Close door 83 L ог Е. 


5-42. LOW PRESSURE FUEL FILTER. See figure 5-7. 


5-43. Tools and Equipment. 
Wrench, torque, 0 to 100 inch-pounds 
5-44. Materials. 


Filter 
Petrolatum, УУ-Р-236 
Lockwire, MS20995NC32 


edP Removal. 


b. Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. If valve indicator 
reads open, perform steps f thru k of paragraph 13- 
43. | 


с. Remove filter bow! drain plug and allow fuel to 
drain into suitable container. 


d. Loosen V band clamp bolt and remove filter bowl. 


e, Remove self locking nut from filter retaining 
bolt and remove filter element. | 


f. Remove and discard О rings. 


5-47. Procedure (Left Engine). 


To prevent injury to personnel, make sure 
safety struts are installed on door 81L and 
R actuators. 


а. Disconnect door 811, actuator and open door 22. 


b. Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. H valve indicator 
reads open, perform steps f thru К of paragraph 13- 
43. 


с. Remove drain plug and allow fuel to drain into 
container. 


d. Remove V band clamp that secures filter to pump. 
Do not unscrew clamp bolt completely. 


е Lift aft end of filter bowl upward and turn forward 
end clockwise in elliptical movement as viewed from rear. 

f. Hold aft end up and allow forward end of filter bowl 
to pass downward through space between airframe and 
inlet fuel disconnect assembly. 


g. Remove self locking nut from filter retaining bolt 
and remove filter element. 


Remove and discard O rings. 
5-48. Installation. 


5-49. Procedure. (Right Engine). 


Lightly coat O rings with 
installation. 


petrolatum during 


а. Install drain plug. Torque 40 to 65 inch-pounds апа 
lock wire. 


b. Insert filter element in bowl. Secure with bolt, 
washer, and nut. Bolt must be inserted through center of 
element when element is in bowl. Zorgue nut 60 to 70 
inch-pounds. 


с. Install filter bowl to pump with drain plug at the 6 
o'clock position. Install the V band clamp with the bolt at 
the 3 o'clock position with the head pointing down. Torque 
clamp bolt 60 to 70 inch-~pounds and lockwire. 


d. Leak check filter installation by operating engine to a 
minimum of 85% RPM. 


e. Close doors 22 and 82R. 


5-50. Procedure (Left Engine). 
NOTE 


Lightly coat O rings with petrolatum during 
installation. 


a. Install drain plug. Torque 40 to 65 inch—pounds and 
lockwire. 


b. Insert filter element in bowl. Secure with bolt, 
washer, and nut. Bolt must be inserted through center of 
‚ element when element is in bowl. Torque nut 60 to 70 
| inch--pounds. 


“. ” c. Install aft end of filter bowl up through space be- 
tween airframe and inlet fuel disconnect assembly. 


d. Turn forward end of filter bowl counterclockwise in 
an elliptical movement as viewed from rear and align filter 
bowl with pump. 


e. Install filter bowl to pump with drain plug at the 6 
O'clock position. Install the V band clamp with the bolt 
at the 3 o'clock position with the head pointing down. 
Torque clamp bolt 60 to 70 inch--pounds and lockwire. 


f. Leak check filter in 
to a minimum of 85 perce 


nstallation by operating engine 
nt RPM. 


» Reconnect door 811, actuator and close door 22. 


ga 


5-51. MAIN FUEL FILTER. See figure 5-8. 
5-52. Tools and Equipment. 


Wrench, torque, 0 to 150 inch-pounds 
Wrench, torque, 100 to 750 inch-pounds 
Ultrasonic cleaner or cleaning brush 


ТА. IF—4C-2-8 


5-58. Materials. 


Lockwire, MS20995NC32 
Petrolatum, VV-P-236 К 
Trichlorethylene, O-T-634: Solvent, P-D-680, Type П | 


5-54. Removal. 


To prevent injury to personnel, make sure 
safety struts are installed on door 811, and 
R actuator. 


a. Open doors 22 and 81L or 82R. 

b. Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. If valve indicator 
reads open, perform steps £ thru k of paragraph 13- 
43. 


с. Remove lockwire and drain plug from filter bowl. 


d. Allow fuelto drain into suitable container before 
removing filter bowl. 


e. Unscrew filter bowl and remove. Support servo 
element and bypass valve housing with one hand as bowl 
is removed. 


f. Unstack bypass valve housing and servo element 
from main element. 


g. Remove 4 O rings and discard. 
5-55. Cleaning. 


a. Before cleaning main element cover end to pre- 
vent contaminants from entering interior of filter. 


WARNING _ 


To prevent injury to personnel, use cleaning 
solvent in a well ventilated area. Avoid pro- 
longed breathing of fumes. Keep away from 
fiame. 


b. Clean filter element and bowl using solvent and 
brush that has soft bristles longer than depth of pleats in 
filter element. 


c. The preferred method is ultrasonic cleaning if 
equipment is available. Clean filter for 5 minutes at room 
temperature using trichlorethylene or equivalent. 
Position element horizontally in cleaning tank and rotate 
90 degrees after each minute of cleaning. Backflush if 
possible. 
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е 5-6. Fuel Nozzle Removal and Installat 
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Figure 5-7. Low Pressure Fuel Filter Removal and Installation 


Change 21 


1.0. IF-4C-2-8 
NOTE 


On P1 filters be sure tangs seat properly and are 
not inserted into slots. 


Do not exceed 40 psig air pressure or damag 
filter will result. 
d. Install filter bowl in filter head. 


е. Torque filter bowl 120 to 180 inch-po 


9. Shake or blow excess solvent from filter element. 


lockwire. 
a. Inspect filter element for tears, buckling, f. Install drain plug. 


obstructions and contamination. 


g. Torque plug 40 to 65 inch-pounds and lockwire. 


b. Inspect seal seating surfaces for burrs. 


5.57. Installation. В. Leak check filter at engine run. Refer to Section II. 


NOTE i. Close doors 22 and 81L or 82R. 
To facilitate installation of O rings, coat lightly 5-58 CLEANING. DRAINING. AND 
with petrolatum. LUBRIC ATION | | 
а. Install new O rings. 5-59. LOW PRESSURE FUEL FILTER CLEANING. 
b. Install servo filter assembly into filter head. 5-60. Tools and Equipment. 
Ultrasonic cleaning unit (optional) 


On P1 filters, main filter element, bypass valve, 
and spring assembly must be assembled carefully 
to prevent bypass valve from being locked in open Solvent, P-D-680, Type П or O-T-634A 
position. 


5-61. Materials. 


с. Install main filter element and bypass valve in filter 5-62. Removal. Refer to paragraph 5-42. 


EN head. 


Change 24 8-18 


O-RING 
№52951 3-232 


O-RING — 
2-31 -1011-10 


——— SERVO 
ELEMENT 
O-RING EN 
2-36-1011-10 | 
TANGS MUST ВЕ LINED UP _ SE AR: 
2. MAIN 
ELEMENT 
120-180 LB-IN.- 
_ O-RING 
М529513-12 


40-65 LB-IN, == 


6С--2--8--(49) 


Figure 5-8. Main Fuel Filter Removal and Installation 
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. Procedure. (Preferred Method) b. Use scribe lightly pulling on side of two cap Screws 
— at location “A” (reference figure 5—9) using flashlight and 


mirror as an aid to locate cap screws. 
Cover ends of filter element to prevent 
contaminants from entering filter. 


с. Use setibe 1 in sorted into cap screw socket еп, > pulling 


5-64. Clean filter for 5 minutes in ultrasonic cleaning 
сездер. using О-Т-634А ог equivalent. Position 
element horizontally in cleaning tank and rotate 90° afte: 
each minute of cleaning. Back flush if possible. 


5-65. Procedure. (Alternate Method) с (fee screws. 
NOTE 

Cover ends of filter element 

contaminants from entering filter. 


е. E any loose or broken screws are found, replace 
main fuel control 


prevent 


5-66. Clean element and parts with a soft bristled brush 
880. Assure bristles are longer than depth o of 
pleats i in n ñlter. Shake excess solvent from element. 


filter element for tears, buckling, 5-70. This section provides maintenance proced 
ination. applicable to components/systems when removed from 
| the aircraft. Table 5-3 lists the functional line replaceable 
. Inspect sealing surfaces for burrs. units (LRU) of the system with the location of applicable 
maintenance procedures. Shop maintenance procedures, 

5-68. Installation. Refer to paragraph 5--48. when contained in this manual are referenced by 
| paragraph numbers; when contained i ccessory | 
5-68А. INSPECTION. publication, the T.O. numbers of the applicable manuals и 
u are listed. Manuals in the F-4 series or in general aircraft | 
Main Fuel Control Cap Screws. series are listed when containing procedures directly ` 
applicable to the LRU. When separate ` 
tall safety strut on door 81 L and К. Open door overhaul/illustrated parts breakdown manuals have been | 
82 L and R. provided, the T.O. numbers are listed. — 


5-67. Inspection. 


а. Inspect 
obstructions, and contam 


5-688. 


Та е 5-3. Line Replaceable Units. 


Applicable Maintenance | Applicable Maintenance 

Line | Manufacturers Procedures/Publications | Procedures/Publications 
Replaceable Part x Shop x | 
Unit | Number (Intermediate Level) | Overhaul/IPB | 


Low pressure fuel filter | 02-13652 | 7.0.2--179-46 
| 02-13841 | | 


Pressurizing and drain valve | 3110707 | | T.0.2J-J79 


aset 


Main fuel filter | 5022M20 | T.0.2J-J79-46 


СТЕ sensor | 5120868 


Main fuel pump 5120892 


| 
| 
Main fuel nozzle | 


577С796 


Т.0.2)-779-46 


| 
ј 
| 


u EES HESSEN ESI 


Маш fuel control | 635E343 


5-71. PACKAGING. shipping, and storage. For preservation and packaging 
methods referred to herein, refer to AFP 71-4 volumes І 

5-72. Components to be forwarded to the next higher level and 2. Components packed for forwarding must further be 

of maintenance for repairs, test, or check must be cleaned, identified, marked and documented in accordance with 

preserved, and packaged for protection a against physical applicable Air Force procedures. 

and mechanical damage during subs equent ; handling, 
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Figure 5-9, Маш Fuel Control Cap Screw Inspection 
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SECTION VI 


AFTERBURNER FUEL SYSTEM 


DESCRIPTION 
6-1. SYSTEM DESCRIPTION. See figure 6-1. 


6-2. The afterburner fuel system regulates the flow of fuel 
that is sprayed into the tailpipe for afterburner 
combustion. Main system fuel flows to the torch igniter 
which provides positive afterburner ignition. The 
afterburner increases engine thrust by increasing the 
temperature and velocity of the exhaust gases. 


6-3. COMPONENT DESCRIPTION. 


6-4. The afterburner fuel system comprises the following 
components: 


a. Afterburner fuel pump. 

b. Pump vent valve. | 

c. Afterburner reference fuel filter. 

d. Afterburner fuel filter. 

e. Afterburner fuel control. 

f. Afterburner fuel pressurizing valve. 
g. Fuel manifolds and spraybars. 

h. Torch igniter on-off valve. 

1. Torch igniter check valve. 

j. Torch igniter. 


6-5. AFTERBURNER FUEL PUMP. The afterburner 
fuel pump supplies fuel, under pressure, to the 
afterburner fuel system. The afterburner fuel pump is a 
gear-driven, impeller-type pump. It rotates continuously 
but is drained of fuel when afterburning is not scheduled. 
A fuel inlet valve, mounted on the pump inlet, controls the 
passage of fuel from the aircraft fuel system into the 
afterburner fuel system. The pump is on the left rear face 
of the transfer gearbox. 


6-6. PUMP VENT VALVE. The pump vent valve drains 
the afterburner fuel pump cavity, and vents the torch 
igniter on-off valve signal line to overboard drain manifold 
during non-afterburning operation. It closes to prevent 
fuel from escaping during afterburning. 


6-7. REFERENCE PRESSURE FUEL FILTER. The 
reference pressure fuel filter prevents contamination from 
entering the main and afterburner fuel systems during 
reverse fuel flow operation during engine start. 


6-8. AFTERBURNER FUEL FILTER. The afterburner 
fuel filter removes contamination from the afterburner 
fuel flow. The filter contains a corrugated filter element 
and a bypass valve. The filter is mounted on the inlet of the 
afterburner fuel control. 


6-9. AFTERBURNER FUEL CONTROL. The 
afterburner fuel control meters fuel flow for the 
afterburner and divides the flow into core and annulus 
supplies. The fuel is scheduled as a function of throttle 
angle and compressor discharge pressure (CDP). During 
any flight condition, the afterburner fuel control can 
meter any fuel flow between the minimum necessary to 
maintain combustion and the maximum allowable. 


6-10. AFTERBURNER FUEL PRESSURIZING 
VALVE. The afterburner fuel pressurizing valve keeps the 
system components filled and divides the flow between 
primary and secondary flows. 


6-11. AFTERBURNER FUEL MANIFOLDS AND 
SPRAYBARS. The afterburner fuel manifolds distribute 
and deliver the fuel flow to the nozzles. 


6-12. TORCH IGNITER ON-OFF VALVE. The torch 
igniter on-off valve filters, meters, and controls torch 
igniter fuel flow to permit torch igniter combustion only 
during afterburner operation. It is at the bottom of the 
compressor rear frame in the torch igniter fuel supply line. 


6-13. TORCH IGNITER CHECK VALVE. The torch 
igniter check valve shuts off fuel flow to shutdown. 


6-14. TORCH IGNITER. During afterburner operation 
the torch igniter provides an intense flame that ensures 
positive combustion of afterburner fuel. The torch igniter 
is located at the 6 o'clock position in the tailpipe, directly 
behind the spraybars. The torch igniter is a small 
combustion chamber which contains a fuel nozzle and a 
spark plug. An airfoil shaped strut attaches the burner 
body to the mounting flange. 


OPERATION 
6-15. SEQUENCE OF OPERATION. See figure 6-1. 


6-16. AFTERBURNER FUEL PUMP. Fuel from the 
aircraft fuel system is directed to the inlet valve of the 
pump. When the pressure signal from the main fuel 
control is less than 20 psi above reference pressure, the 
inlet valve remains closed and no fuel can enter the pump. 
When the fuel signal pressure reaches 80 psi above 
reference, the inlet valve is open and fuel is allowed to 
enter the pump. A pressure regulator in the inlet valve 
limits fuel flow surge by controlling the pressure of the 
signal. Signal flow is regulated by the pressure regulator 
to approximately 600 pph to actuate the inlet valve piston. 


6-17. When fuel enters the pump, the impeller forces it 
through the outlet under high pressure. A check valve at 
the discharge port opens to permit Ше fuel to flow to the 
system, but is closed during non-afterburning to prevent 
fuel remaining in the system from draining into the pump. 


6-18. PUMP VENT VALVE. The pump vent valve is 
assembled in the pump drain line near the drain manifold. 
When discharge pressure is below 145 psi, the valve is 
open and the pump cavity and on-off valve signal pressure 
hose are vented to the overboard drain tube. When pump 
discharge exceeds 165 psi, the valve is closed and fuel 
cannot drain from the pump or the signal hose. 
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Figure 6-1. Afterburner Fuel System Schematic 


6-19. AFTERBURNER REFERENCE FUEL ЕШТЕН. 
The reference pressure fuel filter is located at the tee 
connector in the reference fuel return port of the 
afterburner fuel pump. The filter toeo pardies a 40 mesh 
wire screen filter element and a bypass valve. During 
normal engine operation, reference pressure fuel is 
returned to the afterburner fuel pump from the CDP 
section of the main fuel control and the afterburner fuel 
control. Reference pressure fuel returning to the 
afterburner fuel pump is bypassed around the filter 
element. When the engine is being star ted, a reverse flow 
of fuel occurs in the reference fuel return line. nares this 
reverse fuel flow, the fuel from the aircraft fuel supply 
system that flows to the control system is filtered. 


6-20. AFTERBURNER FUEL FILTER. Fuel enters 
around the filter element and flows into the center. When 
the element becomes blocked, the bypass valve deflects and 
permits fuel to flow directly to the center. 


6-21. AFTERBURNER FUEL CONTROL. Most of the 
fuel entering the control flows through the open-centered 
inlet filter to the throttle valve and to one end of the total 
flow pressure regulating valve sensor. A small amount of 
fuel flows outward through the sides of the inlet filter and 
to the control body where it is used for servo operation. 


6-22. The throttle valve consists of a movable valve 
within a fixed sleeve. The sleeve contains 3 sets of 
windows; the valve has 2 sets of windows, only one window 
of each set is shown for clarity. The relative alignment of 
the windows determines the amount of fuel that is 
scheduled. One window regulates total flow; the area of 
this window varies in one dimension only but is regulated 
by integrating CDP and throttle position inputs. The 
middle window regulates core flow; the area varies in both 
an axial and rotational dimension and is regulated by 
integrating CDP and throttle position inputs. The 3rd 
Minis pi conducts annulus flow and has no metering 
function so its area remains constant. 


6-23. At minimum CDP and throttle position the total 
flow window is slightly open in the axial dimension and 
fully open in the rotational dimension. As CDP i increases, 
the axial dimension of the total flow window is increased 
for any given throttle position. This produces a throttie 
schedule which causes a greater fuel flow increase at the 
higher throttle angles than the lower ones. 


6-24. At minimum СОР and throttle position, the core 
flow window is open slightly in the axial dimension and 
open fully in the rotational dimension. An increase of CDP 
increases the axial dimension. Throttle movement for а 
given CDP both translates and rotates the valve. As the 
axial dimension of the core window is increased, due to. a 
throttle increase, the rotational dimension is decreased 
maintaining approximately a constant area. Changes in 
CDP produce a different effective area, but the throttle 
schedule is essentially the same. 


6-25. Throttle Valve Positioning. The throttle valve is 
1. closed (toward the right). А roller assembly 
of the throttle setting servo piston rolls between a 
platform on the right end of the throttle valve and the 
multiplying lever. CDP varies the effective slope of the 
multiplying lever, throttle position varies the position of 
the roiler assembly on the lever. A throttle valve rotating 
cam attached to the throttle setting servo piston rotates 
the throttle valve. 


Y. ЄЎ 5 1 E ye C-2-8 


6-26. Compressor Discharge Pressure Section. 
Comp ressor discharge pressure (CDP) is ported to the CDP 
nsor where it is applied to the outside of the sensing 
ted bellows reduces the signal to 

absolute air pressure. When CDP increases, the sensing 
bellows is | hen cat and the upper end of the CDP 
feedback c lever i is moved to the left. This restricts fuel flow 
from the CDP servo orifice, thus causing fuel pressure to 
ease on ‘the right end of the CDP servo piston and move 

it toward the left. As the piston moves to the left, it 
increases the slope pe of the multiplying lewer and at the 
same time i increases the force of the balance spring 
attached | to the CDP feedback lever. The balance spring 


overcomes the force of the sensing bellows and returns the 
DP fee back lever to its former position, reopening the 


CDP se servo orifice. 

6-27. In event of a CDP sensing bellows failure, CDP 
would be applied around the evacuated bellows. This 
would provide a satisfactory response to CDP for 
completion of a mission. 


6-28. The lower end of the multiplying lever pivots about 
the minimum ratio adjustment. When the throttle setting 
servo piston р positions the roller assembly at the minimum 
throttle position, changes in CDP below 55 psia will not 


change the position of the throttle valye. 


6-29. Throttle Input Section. Throttle movement rotates 
the throttle shaft and the throttle setting cam. Advancing 
the throttle beyond 82 degrees raises the center of the 
feedback lever. This raises the throttle setting pilot valve 
and vents servo pressure from the top side ofthe throttle 
setting Servo pistor to drain pressure. When servo 
pressure is vented, the shutoff bypass valve remains closed 
and causes servo fuel to flow through the time delay orifice. 
The orifices limit the rate of fuel fow increase, thus 
producing a smooth light-off. 


6-30. The throttle setting servo piston actually consists of 
2 concentric servo pistons. When afterburning is first 
initiated, the outer piston rises until it strikes the inner 
piston, carrying it along. This design causes a one-second 
delay from the initiation until the control is able to 
schedule an increase in fuel flow. During this time the 
roller assembly does not contact the multiplying lever. 


6-31. The time delay orifices delay the increase by 
approximately 2 seconds. When the throttle is retarced, 
approximately 2 seconds is required for the control to 
return to minimum fuel flow. 


6-32. As the throttle setting servo piston moves upward, 
it moves the roller assembly along the multiplying lever 
and opens the throttle valve to increase fuel fow. The 
piston also lifts the left end of the throttle feedback lever, 
which now pivots at its center and repositions the throttle 
setting pilot valve to restore servo pressure to the top of 
the throttle setting servo piston. A cam located on the side 
of the throttle setting servo piston shaft rotates the 
throttle valve to provide scheduling of core fuel flow. 


6-33 ‚ When afterburning is terminated, the shutoff 
ype iss valve moves to the right and ports Фе throttle 
setting servo piston directly to inlet pressure ensuring 
that the throttle setting servo piston is retracted to the 
minimum flow position for re-initiating of afterburner. 
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6-34. Fuel Flow Metering. The throttle valve, which is 
positioned by 2 inputs (throttle position and compressor 
discharge pressure), varies both the amount of opening 
and the pressure differential across the metering orifices. 
The total flow pressure regulating valve sensor, however, 
senses the pressure change and alters servo pressure on 
the total flow pressure regulating valve piston to maintain 
a 40 psi diff 


erence between control inlet pressure and 
metered fuel pressure. 


6-35. When the pressure difference between inlet 
pressure and metered pressure becomes greater than 40 
psi (a higher inlet pressure), the pressure regulating valve 
sensor is moved to the е le, porting inlet pressure to the 

a between the pressure regulating valve piston and 
valve. This pre ssure causes the ave to move downward 
closing the area at its bottom, this increases core pressure 
and, consequently, metered fuel pressure. When the servo 
pressure acting between the valve and the piston 
separates them, the spring within the valve overcomes the 
unbalanced forces on the piston and pulls it downward, 
where a new state of equilibrium is established. When the 
pressure differential is less than 40 psi (a lower inlet 
pressure) the pressure regulating valve is moved upward 
lowering core pressure. 


6-36. The specific gravity adjustment provides a means of 
adapting the pressure regulating valve sensor spring to 
different specific gravity fuels. Varying spring force 
ensures the proper weight-flow of the grade fuel being 
used. A fuel-temperature-compensating bimetallic spring 
automatically adjusts the spring force to maintain 
constant weight-flow of fuel for different fuel 
temperatures. 


6-37. Flow Division. Since the core flow metering window 
is in series with the total flow metering window and the 

tai flow pressure regulating valve, the pressure drop 
across the core flow window increases as fuel flow 
increases. When the pressure drop across the core flow 
window reaches 40 psi, the core flow pressure regulating 
valve sensor moves to the left and ports the top of the core 
flow pressure regulating valve to core pressure. This 
permits total fuel flow in excess of that required to 
maintain a 40 psi differential across the core metering 
window to flow to the annulus outlet. When the pressure 
differential is less than 40 psi, inlet fuel pressure is ported 
to the top of the regulating valve. 


6-38. As total flow is increased, due to throttle movement, 
the throttle valve position is translated, increasing the 
axial dimension of both the total flow and the core flow 
windows. At the same time the throttle valve rotating cam 
on the throttle shaft rotates the throttle valve, decreasing 
the rotational dimension of the core flow window. This 

intains the amount of fuel flow scheduled to the core 
outlet as total fuel fow imcre 


6-39. AFTERBURNER FUEL PRESSURIZING 
VALVE. The afterburner fuel pressurizing valve keeps the 
system components filled and divides the flow between 


primary and secondary flows. 


"E 


сев. 


6-40. The valve consists of 4 pressurizing pistons. Fuel is 
directed to 2 of them by the core Ае! line and to the other 
2 by the annulus fuel line. Fuel is admitted to the primary 
core manifold when core fuel pressure exceeds 121 +-2 psi, 
and to the secondary core manifold when the fuel pressure 
exceeds 265 --5 psi. Fuel is admitted to the primary 
annulus manifold when annulus fuel pressure exceeds 101 
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+2 psi, and to the secondary annulus manifold when fuel 
pressure exceeds 245 +5 psi. 


6-41. When CDP drops below 76 раѓа, the fuel pressures 
are so low that only the primary core and primary annulus 
таана arcte men 


42. AF FTERBURNER FUEL MANIFOLDS ANID 
PRAYBARS The afte ce on fuel manifolds deliver the 
fuel f im to 5. nozzle. The nozzles inject the fuel into the 
exhaust gas stream. 


8-43 ‚ The fuel is distributed by the 4 fuel manifolds to 21 
туа јој fuel nozzles. Each nozzle contains 4 tubes, one for 
each manifold. Holes in the side of the tubes spray the fuel 
into the exhaust gases. Core tubes spray fuel near the 
center of the tailpipe; the annulus tubes spray fuel near 
the outside of the tailpipe. 


6-44. TORCH IGNITER ON-OFF VALVE. The torch 
igniter on-off valve is a two position, hydraulically 
operated, fluid metering valve. It contains a relieving type 
inlet filter and an integral flow metering cartridge. This 
cartridge is composed of staggered metal orifice plates and 
spacers which meter fuel flow through the valve to the 
torch igniter. 


6-45. The torch igniter on-off valve is actuated by 
discharge fuel pressure from the afterburner fuel pump. 
When the engine throttle is advanced to afterburner 
range, a pressure signal from the main fuel control 
actuates the afterburner ignition switch and opens the 
inlet valve to the afterburner pump, admitting fuel to the 
afterburner fuel pump. The increase in afterburner pump 
discharge pressure closes the pump vent valve and applies 
the pressure signal to the torch igniter on-off valve 
operating piston. O pposing g this piston movement: is engine 
main fuel manifold ү press sure plus a compression spring. 
The signal pressure overcomes these opposing оссе апа 
moves ‘the piston to open the valve. As the piston travels 
to its stop, fuel, displaced by the piston, is discharged from 
the valve filling and downstream piping to the torch 
igniter. With the piston in its extreme travel position, fuel 
flow to the torch igniter is metered by the cartridge orifice 
pack to support combustion in the torch igniter 
(approximately 14 pph at 400 psi main fuel manifold 
pressure). The preceding sequence of events occurs in 
approximately 0.5 second. 


6—46. Contaminants are prevented from entering the 
metering orifices by a 66 micron relieving type filter at the 
valve inlet. This filter will bypass when the pressure differ- 
ential across the element exceeds 12 +2 psi. On some 
engines the on-off valve is protected from signal fluid 
contamination by a 40 micron filter, incorporated as part 
of a union fitting installed in the valve signal port. 


6-47. When the throttle is retarded below the afterburner 
range, fuel flow to the afterburner pump is interrupted, 
venting the pump discharge overboard. This action 
reduces the signal pressure to the torch igniter on-off 
valve and allows the valve to close from the combined 
pressures of the valve compression spring and inlet fuel 
against the piston. With the piston in the closed position, 
the valve is again primed for refilling the downstream 
piping the next time afterburner operation is called for. 


6-48. TORCH IGNITER CHECK VALVE. The torch 
igniter check valve opens at a pressure differential of 6 to 
8 psi. It will allow 200 pph fuel flow with a pressure drop 
of less than 10 psi. Maximum leakage with a pressure 
differential of 2.5 psi is 5 drops per minute. 


6-49. TORCH IGNITER. Fuel metered by the torch 
gniter metering valve (or by the torch igniter on-off valve) 
nters the fuel nozzle. Some CDP air, which is piped to the 
torch igniter, flows through a tube in the fuel nozzle where 
it forces the fuel into the torch igniter liner in a fine spray. 
This forced spray reduces the formation of carbon deposits 
on the fuel nozzle face. 


6-50. The remainder of the CDP air enters the strut and 
flows to the inner liner, where it is mixed with the 
atomized fuel. The resultant mixture is ignited by the 
spark plug, and the burning mixture emerges from the 
open end of the liner as an intense flame. A tab on the 


. torch igniter snout conducts the flame to the middle 


fiamehoider ring. 


6-51. Torch igniter operation is continuous during 
afterburning. Although the ignition is only provided 
during afterburning, the torch igniter may light from the 
heat of the main engine. Fuel flows to the torch igniter 
only during afterburning, therefore, the torch igniter is 
extinguished when afterburning is terminated. Because 
both fuel and air are scheduled to the torch igniter on the 
basis of CDP, the intensity of the torch igniter flame is 
unaffected by altitude and airspeed. 


» 6-52. PRINCIPLES OF OPERATION. See figure 6-1. 


6-58. To initiate afterburner operation, the throttle must 
~ be advanced beyond 76.5° +1.5' and the engine speed must 


exceed 90.3 percent. When engine speed exceeds 90.3 
percent, a valve in the main fuel control opens and ports 
high pressure fuel to a second valve in the control. When 
the throttle is advanced beyond 76.5° (nominal) throttle 
angle, this second valve in the control opens and permits 
the high pressure fuel to flow to the inlet valve actuator of 
the afterburner fuel pump and to the afterburner ignition 
switch. 


6-54. When the inlet valve of the pump is open, fuel can 
flow from the aircraft boost system into the pump. The 
pump continues to rotate, but is drained of fuel, when the 
inlet valve is closed. The pump vent valve closes when the 
afterburner fuel pump discharge pressure rises. 
Afterburner fuel pump discharge pressure is routed to the 
torch igniter on-off valve to initiate torch igniter fuel flow. 
When pump discharge pressure drops, the pump vent 
opens, which drains the pump, removes the signal 
pressure from the on-off valve, and discontinues torch 
igniter fuel flow. When the pump vent valve closes, the 
pump discharges fuel through the afterburner pump 
check valve to the afterburner filter. From the filter, fuel 


7, flows to the afterburner fuel control. 


; 8-55. The afterburner fuel control regulates fuel flow 
" according to throttle position and compressor discharge 


pressure (CDP), and divices the flow into core and annulus 
supplies. The fuel control varies fuel flow by regulating the 
area of a metering orifice while maintaining a constant 
pressure differential across the orifice. Core fuel from the 
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contro: flows through the afterburner ой cooler and to the 
ressurizing valve. 


6-56. When the pressure differential between the total 
flow and the core flow reaches 40 psi, the control schedules 
the additional fuel to the annulus manifold. The fuel air 
ratio within the core area is maintained by scheduling the 
size of the core throttling valve orifice proportionate to 
CDP. The annulus fuel flow is piped directly to the 
afterburner fuel pressurizing valve. 


6-57. The fuel pressurizing valve consists of four valves 
which divide the core fuel ñow into primary core and 
secondary core and the annulus fuel flow into primary 
annulus and secondary annulus. This division ensures 
that adequate pressures are maintained to prevent 
vaporization within the multijet nozzle tubes. Each 
pressurizing valve ports fuel to a fuel manifold, which 
delivers fuel to the nozzles. 


6-58. Each spraybar contains four separate tubes, one for 
each manifold. Holes in the sides of the tubes spray the 
fuel into the exhaust gas stream; the primary and 
secondary core tubes inject fuel near the center of the 
exhaust gas stream; the primary and secondary annulus 
tubes spray fuel into the outer portion of the exhaust gas 
stream. 


6-59. The afterburner fuel air mixture is ignited by a 
torch igniter, which extends into the exhaust duct. The 
flame of the torch igniter is provided by combining fuel, 
which is piped from the main fuel manifold when 
scheduled by the torch igniter on-off valve; air, which is 
piped from the outer combustion casing; and ignition, 
provided by the ignition system. Refer to section ШТ. 


6-60. Torch igniter fuel is filtered and metered by the 
torch igniter on-off valve, and is routed through a check 
valve prior to entering the torch igniter. The torch igniter 
fuel nozzle combines fuel with air to produce a combustible 
mixture within the torch igniter liner, where ignition 
takes place. Some of the air supply passes through a tube 
in the nozzle and propels the fuel through the nozzle tip. 
The high velocity spray produces an intense flame at the 
liner snout. 


6-61. Fuel flows to the torch igniter only during 
afterburner operation, as metered through the torch 
igniter on-off valve. Once ignited, the flame is normally 
self sustaining; however, continuous ignition is provided 
during afterburner operation to insure satisfactory 
burning. The torch igniter snout is enlarged to spread the 
flame near the fiamehoider, and а tab on the snout directs 
the flame to the middie flameholder ring. 


TOOLS AND 
6-62. GENERAL. 


6-63. To perform maintenance on the system or 
components, the special tools and test equipment listed in 
table 6-1 should be used. Alternate equipment with equal 
or greater range and accuracy than that in the Alternate 
Equipment column may be substituted. The tools and test 
equipment are for performing aircraft and shop 
maintenance procedures in this section of the manual. 


=? 
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Table 6-1. Tools and Test Equipment 


Name | identification | Equip. Equip. se | 
азр 2 | Хе | Range | Accuracy | | 


| Wrench, torque 


| Wrench, torque 0 to 100 


L 


| Wrench, torque | Oto 400 | 
| inch-pounds | 
| Wrench, torque | 
| inch-pounds | 

| 


| Wrench, torque | 0 to 150 
| | inch-pounds 
| 100 to 750 


inch-pounds 


| 
| 
| 
x 
| 0 to 200 
| 
x | | 
| Wrench, torque 


Wrench 1C3837P | Holding wrench 


| Wrench, strap же | 1106 inch 
| | diameter 


T MAINTENANCE c. Disconnect fuel manifold on fuel outlet line at check 1 
| valve. | | 


MOVAL AND INSTALLATION. d. Disconnect the following: vent tube, seal drain 
RBURNER FUEL PUMP. See figure 6-2. hose, oii port reference pressure hose, torch igni- 
| ter on-off valve signal pressure hose, and tempera- 
6-66. Tools and Equipment. ture amplifier cooling flow hose. 


Wrench, torque, 0 to 100 inch-pounds e. Remove CIT sensor capillary tube clamps along 
Wrench, torque, 0 to 400 inch-pounds | fuel outlet hose and tie tubes out of way to provide 


6-67. Materials. clearance. | 
Gask-o-seal, 460-015-40. и f. Loosen but do not remove coupling clamp; spread 
Lockwire, MS20995NC32 clamp just enough to premit removal of pump. 


6-68. Removal. г. Remove pump and coupling clamp. 


6-69. Installation. 


To prevent injury to personnel, make sure ыы 
safety struts are installed on door 811, and 


HW ashistons Exercise care when installing pump. Do not 


damage oil jets in gear box. Do not disengag 
gasket from dowel pin. 


a. Open doors 22 and ВЕК or 821. 


| Repeated extensive flexing of clamp will weaken 
AUTION it. The clamp should always be installed over 
поре pump flange before pump is mounted to gearbox. 
Do not remove check valve from pump; it is This limits amount of spreading required for 
an integral part of pump and must be removed installation. | 
only during overhaul. 


a. Spread coupling clamp and slip it over mounting 

b. Visually make sure engine fuel shutoff valve in- flange of pump. 
dicator in door 22 reads closed. If valve indicator b. Install pump on gearbox; position coupling clamp 
reads open, perform steps t thru k of paragraph bolt at 9 o'clock with bolt head pointing down. Torque 80 
| 13-43. | to 90 inch-pounds and lockwire. 


6-6 Change 24 
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с. Use a new gasket and fasten fuel manifold in place. 
Torque mounting bolts 80 to 130 inch-pounds and 
lockwire. 


4. Connect vent tube, seal drain hose, reference 
pressure hose, torch igniter on-off signal pressure hose, 


and temperature amplifier cooling flow hose. Torque and 


lockwire. 


e. Align CIT sensor capillary tubes along fuel outlet 
hose and install clamps. 


f. Close door 22 and 81R ov 82L. 
ORCH IGNITER ON-OFF VALVE. Se 


6-71. Tools and Equipment. | 
Wrench, torque, 0 to 200 inch-pounds 
6-72. Materials. 
Lockwire, MS20995NC32. 
6-73. Removal. 
a. Open door 83 L or R. | 
b. Disconnect three attaching lines nd remove fittings. 


c. Remove bolts holding on-off "valve to mounting 


brackets and remove valve. 
6-74. Installation. 


a. Mount on-off valve to brackets on compressor rear 
am unting bolts 58 to 70 inch-pounds. 


port. Torque 155 


Install fitting and O ring into inlet p 
to 1 75 inch-pounds. 


с. Install fitting and O ring into outlet port. Torque 135 
to 150 inch-pounds. 


NOTE 


If valve has filter union in signal port, install with 
square end inserted i e off vane пробу. | 


oe port . Torque 138 


to 160 р, апа loc 


в. Connect tube to fitting at signal port оше 135 to 
150 inch-pounds and lock wire. 


f. Connect tube to fitting at outlet port. Torque 136 to 
160 inch-pounds and lockwire. | 


ЕЗ ube to fitting at inlet БЕУ dvds 180 t 
200 inch-pounds and lockwire. 


| h Close doors 831, or В. 


Wrench, torque, 0 to 200 inch-pounds 
6-77. Materials. 

Lockwire, MS20895NC32 
6-78. Manpower Requirement. 


а. Two men required. 
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6-79. Removal. 


_WARNING _ 


To prevent injury to personnel, make sure 
safety struts are installed on door 811, and 
R actuators. 


а. Open doors 22, 811, ог R and 821, or В. 


b. Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. Н valve indicator 
reads open, perform steps f thru k of paragraph 
13-43. | 


с. Remove "atterburner fuel füter from inlet port of 
control. 


d. Remove core and annulus fuel outlet hoses from 
control. 


e. Disconneet compressor discharge pressure (CDP) 
and reference mel tubes from control. 


247 


1 : ра. from throttle shaft locknut. 
n locknut about 5 turns and push shaft inwerd to 


| semble anew О ring seal and jam nut on 90 degree 
8 g and install in ге ference fuel D ort of control. 


mble ‹ a new v metal O Нов: seal on special union 
stall i | lischa: arge  proseure леи 


с. Install a new tab washer under th rottle shaft 
locknut. 1 Loosen locknut at least 5 turns and push inward 


osi! afi guiding 
open sd of throttle Sloop lara Ae ы м unit and 
cable | box and into overtravel tube. Install bolts and 


washer; tighten and torque 85 to 70 пе pounds 


е. Attach core fuel outlet hose ana new seal to control. 
Torque е bolts 55 to 70 inch-pounds and lockwire. 


f Attach annulus hose, seal, adapter pad and seal to 
control. Torque bolts 68 to 70 inch-pounds. 


g. Connect CDP and reference tubes to control. Torque 
tubes 135 to 160 inch-pounds and lockwire. 


h. Attach afterburner fuel filter to inlet port of control. 
Torque bolts 56 to 70 inch-pounds and lockwire. 


Secure conduit nut to microadjust unit. Torque nut 
| pounds and lockwire. 
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LEGEND | | | 


| 1. UNION AND O-RING (INLET PORT). К | 
TORQUE 155-175 LB-IN. SZ 
2. UNION AND O-RING (SIGNAL PORT). x 4 
TORQUE 135-150 LB-IN. * 
3. UNION AND O-RING (OUTLET PORT). 
TORQUE 135-150 LB-IN, 
4. TUBE (TO TORCH IGNITER), TORQUE 135-150 LB-IN, * ! — А У 
5. TUBE (FROM AFTERBURNER FUEL PUMP). we _/ 
TORQUE 135-150 LB-IN.* 
6. TUBE (FROM MAIN FUEL MANIFOLD). > 
TORQUE 180-200 LB-IN.* — b 
7. BOLT AND WASHER (QTY 4). TORQUE 55-70 LB-IN. A 
*LOCKWIRE REQU 


IRED 
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Figure 6-3. Torch Igniter On-Off Valve Removal and Installation 
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Figure 6-4. Afterburner Fuel Control Removal and Installa 
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NOTES 


MAKE FROM BONNEY #АЕ48 1 1/2 INCH 
BOX END CROWFOOT. 


MAKE INSERT FROM 5/16 INCH THICK 
STOCK. 


WELD 1/2 INCH SQUARE DRIVE SOCKET TO 
CROWFOOT AS SHOWN. 


CUT OFF SOCKET FLUSH WITH CROWFOOT 
DRIVE LUG AND GRIND SMOOTH. 


WELD INSERT INTO CROWFOOT AND GRIND 
SMOOTH. 
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Figure 6-4À. Afterburner Pressurizing Valve Tube Torquing Tools (Sheet 1 of 2) 
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MAKE FROM BONNEY #AF44 1 3/8 INCH 
BOX END CROWFOOT. 


» MAKE INSERT FROM 1/4 INCH THICK 
STOCK, 


CUT OFF SOCKET TO 9/16 INCH AND GRIND 
SMOOTH. 


> WELD INSERT INTO CROWFOOT AND GRIND 
SMOOTH. 
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Figure 6-4А. Afterburner Pressurizing Valve Tube Torquing Tools (Sheet 2 of 2) 
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Afterburner Fuel Pressurizing Valve Removal anc 


Т.О. IF-4C-2-8 


tion IV. 


j Rig throttle loop system. Refer to sec 


B k. Close doors 22, 81L or R and 82L ov R. 


6-81. AFTERBURN ER FUEL PRESSURIZING 
V ALVE. See figures 6-4А and 6-5. 


6-82. Tools and Equipment. 
Wrench, holding, 1C3837P 
Wrenches, LM 
Wrench, torque, 0 to 100 inch-pounds 
Wrench, torque, 0 to 3000 inch-pounds 
6-83. Materials. | 
Lockwire, MS20995NC32 
6-84. Removal. 


a. Open door 83 L or R. 


b. Cut lockwire and disconnect six atta 
special wrench to hold valve tubes when . 
tube swivel nuts. 


c. Remove two attaching bolts 
pressurizing valve. 


6-85. Installation. - 
а Insta), att ching 


6-87. Tools and Equipment. 
Wrench, torque, 0 to 200 inch-pounds 
6-88. Materials. | 


Lockwire, MS209895NC32 
Grease, MIL-L-25€ 68 1 
Milk of magnesia, unflavored 


6-89. Removal. 
a. Open door 92 L or К. 


5. Remove clamp holding aft engine drain lines to 


provide accessibility and clearance when removing torch 


igniter. 


c. Disconnect afterburner spark plug leads at turbine 
frame connector. 


d. Cut lockwire and disconnect fuel inlet tube and 
compressor discharge tube. 


e. Cut lockwire and remove two sets of spraybar 
manifold tubes. 


f. Remove torch igniter attaching bolts. 
в. Remove torch igniter and gasket. 


6-14 Change 24 


ching lines. Use 
loosening inlet 


remove fuel 


hing bolts. Torque bolts 66 to 70 
ound. Porr outlet lines t to valve. төзді outlet 


6-90. Assembly. 


a. Insert liner into torch igniter housing so guide в 
in housing. 


Spark plug and fuel nozzle openings must face 


Install fuel nozzie through gasket and into opening 
on mounting flange and liner. Nozzle opening must face 


liner opening. 


c. Secure nozzle using 3 bolts, lubricant 
MIL-L-25681B, and washers. Torque bolts 24 о 2? 
inch-pounds апа lockwire. 


d. Turn variable seat of spark plug to top of threads. 


e. Insert spark plug into torch igniter so control fange 
seats on liner flange. 

f Turn variable seat downward until it contacts torch 
giter Senge Во not turn far адет to raise ° control 


h. did. 
lockwire. 


8-91. Installation. 


Iockwire 


. vp oan 
6-95. Removal. 


To prevent injury to personnel, make sure 


Safety struts are installed on door 811, and 
R actuators. 


а. Open door 22 and 821, or disconnect door 818 
actuator. 
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Figure 6-6. Torch Igniter Removal and Installation 
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Figure 6-7. Afterburner Fuel Filter Removal and Installation 


6-16 Change 3 


| b. Visually make sure engine fuel shutoff valve in- 
| dicator in door 22 reads closed. If valve indicator 

| reads open, perform steps f thru k of paragraph 

| 13-43. 


с. Remove lockwire and drain plug located іп the 
Шег head. Allow fuel to drain into a suitable con- 
 ташег. 


d. Remove Lockwire and filter bowl. Use strap 
wrench to remove filter bowl on right engine. 


е. Remove filter element. 


f, Remove the О rings from the drain plug and the 
inner flange of the filter body and discard. 


NOTE 
The plastic seal and O ring in the outer flange of 
the filter body are replaced only if damaged or 
leaking. 


6-96. Installation. 
NOTE 
Lightly coat O rings with petrolatum during 
installation. 


a. Install new O rings on drain plug and inner flange of 
filter body. If plastic seal and O ring in filter body were 
removed install new ones. 


b. Install filter element in filter bowl and screw bowl 
“into filter head. 


с. Torque bow! 60 to 180 inch-pounds and secure with 
lock wire. On right engine torquing can be accomplished in 
the folowing manner: 


(1) Tighten filter bowl hand tight. 


(2) Use a pencil and make a match mark on filter bowl 
and filter head. 


(3) Use strap wrench and tighten filter bow! no more 
than 1/16 inch. Secure bow! with lockwire. 


d. Install drain plug in filter head and torque 40 to 65 
inch-pounds. Secure with lockwire. 


e. Close doors 22 апа 82L or connect door 81R 
p actuator. 

6-97. CLEANING, DRAINING, AND 
LUBRICATION. 


6-98. AFTERBURNER REFERENCE FUEL FILTER. 
See figure 6-8. 


" 6-99. Tools and Equipment. 


\ Ultrasonic cleaning unit 
> Wrench, torque, 0 to 100 inch-pounds 


6-100. Materials. 


n Solvent, P-D-680, Type П or O- T-634 
Lockwire, MS20995NC32 
Petrolatum, VV-P-236 
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6-101. о 


ЕЕК NEREEREXKRXERENEEKEEKREXEEEX: 


To prevent injury to personnel, make sure 
safety struts are installed on door 81L and 
R actuators. 


a. Disconnect door 81L actuator or open door 82R. 


b, Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. If valve indicator 
reads open, perform steps f thru k of paragraph 
13-43. 


c. Disconnect fuel inlet line from filter and remove 
filter from fitting on pump. 


d. Unscrew filter end cap and remove element and 
spring. 


e. Remove O ring and discard. 
6-102. Cleaning. 


a. Clean filter element and body using cleaning solvent 
and brush with soft bristles longer than depth of pleats in 
filter element. A preferred method of cleaning is ultrasonic 
cleaning if equipment is available. Clean filter for 5 
minutes at room temperature using trichlorethylene in 
cleaning tank and rotate 90 degrees after each minute of 
cleaning. Backflush if possible. 


CAUTION 


Air pressure must not exceed 40 psig maximum to 
prevent filter element damage. 


b. Shake or blow excess solvent from filter element. 
6-108. Inspection. 


a. Inspect filter element for tears, 
obstructions, and residual contamination. 


buckling, 
b. Inspect seal seating surface for burrs. 
6-104. Assembly. 
NOTE 


To facilitate installation of O ring, coat lightly 
with petrolatum. 


а, 


D. 


Install fiter element and spring into filter бй 
Assemble filter end cap to filter body. 
с. 


d. Install filter on pump fitting and connect fuel inlet 
line. Torque and lockwire connector nuts. 


Torque end cap 20 to 25 inch-pounds and lockwire. 


e. Check assembled filter for leaks during next engine 
operation. 


f. Connect door 81L actuator or close door 828, 


Т.О. 1Е-4С-2-8 


6-105. AFTERBURNER FUEL FILTER. 


6-106. Tools and Equipment. 


Ultrasonic cleaning unit 


6-107. Materials. 


P-D-680, Type П or О-Т-634 
6-108. Removal. Refer to paragraph 6-79. 
6-109. Cleaning Procedure. (preferred method) 
_ CAUTION. 


Solvent, 


Cover ends of filter element to prevent 
contaminants from entering filter. 


6-110. Clean filter for 5 minutes in ultrasonic cleaning 
unit. Position element horizontally in cleaning tank and 
rotate 90° after each minute of cleaning. Back flush if 


6-111. Cleaning Procedure. (alternate method) 
CAUTION 


Cover ends of filter element to prevent 
contaminants from entering filter. 


6-112. Clean element and parts with a soft bristled brush 
and solvent. Assure bristles are longer than depth of pleats 
in filter. Shake excess solvent from element. 


6-113. Installation. 


a. Inspect filter element for tears, buckling, 


ination. 


obstructions, and contam 


b. Inspect sealing surfaces for burrs. 


с. Refer to paragraph 6-80 for procedure. 


6-114. 


6-115. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 6-2 lists the functional line replaceable 
units (LRU) of the system with the location of applicable 
maintenance procedures. Shop maintenance procedures, 
when contained in this manual, are referenced by 
paragraph numbers; when contained in accessory 
publication, the T O numbers of the applicable manuals 
are listed. Manuals in the Е-4 series or in general aircraft 
series are listed when containing procedures directly 
applicable to е LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T O numbers are listed. 


6-116. PACKAGING. Components to be forwarded to the 
next higher level of maintenance for repairs, test, or check 
must be cleaned, preserved and packaged for protection 
against physical and mechanical damage during 
subsequent handling, shipping and storage. For 
preservation and packaging methods referred to herein, 
refer to AFP 71-4 volumes 1 and 2. | иа packed for 
forwarding must further be identified 
documented in accordance with applicable Air іші 
procedures. . 


~ 


Table 6-2. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 


5120809 


Pump, afterburner fuel 


| 

| Control, afterburner fuel | 6170174 
| | 5170174 
| Valve, torch igniter on-off | 576C370 ` 
| 

| Filter assembly, reference fuel | 576C688 
x | 576C691 
| Igniter, torch | 6392611 
| | 6391339 
| Valve, afterburner fuel | 868C349 
| pressurizing | 868C349 
| Filter, afterburner fuel | 874C867 
| 


осветить 


6-18 Change 24 


Number | 


| Applicable Maintenance | 


Procecures/ Publications 


Procedures/ Publications 
Shop 


ae 


| T.O.6710-4-45-78, -74 


| Т.О.643-2-18-3, -4 


| 
| 
| 
| 
Paragraph 6-99 | 
i 
| 


| 
| T.0.6715-10-181-3 | 
x 
| 
| 
| 
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Figure 6-8. Afterburner Reference Fuel Filter 
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SECTION VII 


VARIABLE EXHAUST NOZZLE SYSTEM 


DESCRIPTION 
7-1. SYSTEM. See figures 7-1 and 7-2. 


7-2. The variable exhaust nozzle system provides a means 
for controlling thrust and protecting the turbine section 
from overtemperature by varying the nozzle area. To 
control nozzle area the variable nozzle system embodies 
two subsystems: the nozzle actuation subsystem, and the 
temperature limiting subsystem. The nozzle actuation 
subsystem schedules and positions the exhaust nozzle 
assembly. The temperature limiting subsystem precludes 
engine overtemperature or performance loss by overriding 
the schedule of the actuation subsystem. 


7-3. COMPONENTS. 
7-4. NOZZLE ACTUATION SUBSYSTEM. 
a. Nozzle area control 
b. Nozzle pump 
c. Hydraulic supply pump and filter 
d. Nozzle-pump-inlet relief valve 


Nozzle hydraulic filters 


Ф 


f. Nozzle actuators 
g. Exhaust nozzle 
7-5. TEMPERATURE LIMITING SUBSYSTEM. 
a. Temperature amplifier 
b. Thermocouple harness 
c. Control alternator 


7-6. Nozzle Area Control. See figure 7-1. The nozzle area 
control which is at the 8 o’clock position on the compressor 
rear casing, schedules nozzle area by controlling the 
output of the nozzle pump. 


7-7. Mechanical and electrical signals are supplied to the 
nozzle area control. The control schedules nozzle area as 
a function of throttle position (mechanical) except as 
overridden by the temperature amplifier according to the 
15 vs. N schedule. During this condition the control 
receives an electrical signal from the temperature 
amplifier. This signal actuates the internal mechanism of 
the control so the nozzle is scheduled to permit rapid 
engine acceleration on a throttle burst, and to control 
exhaust gas temperature while at stabilized speeds above 
79 percent and in the afterburner range. Nozzle feedback 
returns the mechanism of the control to the null position 
when the nozzle reaches the scheduled area. The output 
rod of the control is connected to the control lever of the 
nozzle pump. Regulated servo fuel, from the main fuel 
control, is used as working pressure inside the nozzle area 
control. Excess fuel in the control is returned to boost 
reference. The electrical connector on the control contains 
wiring for both the torque motor signal from the 
temperature amplifier and the nozzle area signal to the 
cockpit. 


7-8. Nozzle Pump. The nozzle pump develops a high 
pressure output that supplies the head and rod end ports 
of the nozzle actuators. The differential pressure across the 
pistons of the actuators moves the pistons and rods to 
actuate the nozzle flaps. 


7-9. The nozzle pump is a variable displacement, 
reversible flow, piston pump. It is on the left rear pad of the 
rear gearbox. On the rear of the pump is a bracket for 
mounting the nozzle hydraulic filters. See figure 7-1 for 
design features of the nozzle pump. 


7-10. Nozzle Actuators. The nozzle actuators position the 
flaps of the variable nozzle. The four nozzle actuators are 
double acting, uncushioned hydraulic cylinders. Oil acts as 
both a lubricant and hydraulic fluid. Movement of the four 
actuator pistons is synchronized through flexible torque 
shafts. These flexible shafts rotate within the head end 
tubes connecting the actuators. The actuators are 
attached to a rib near the front of the rear exhaust duct. 
The rods are attached to the nozzle support ring and move 
it axially with respect to the tailpipe. Extending the 
actuators opens the nozzle flaps. See figure 7-1 for design 
features of the nozzle actuators. 


7-11. Hydraulic Supply Pump and Filter. The hydraulic 
filter removes contaminant from the oil that is used in the 
nozzle system. The lube element and the hydraulic 
element are housed in a single body; however, each filter 
is independent of the other and has its own flow path, relief 
valve, check valve, shutoff valve, filter element and filter 
bowl. The filter body is attached to the lube and hydraulic 
pump, which is mounted on the rear face of the rear 
gearbox. Refer to section VIII for description of the lube 
and hydraulic pump. See figure 7-1 for design features of 
the hydraulic filter element. 


7-12. Nozzle Pump Inlet Pressure Relief Valve. See figure 
7-1. The hydraulic pressure relief valve limits the oil 
pressure in the nozzle pump cavity when the nozzle is 
closing and the oil is being returned from the actuators. 
The valve is a high pressure-drop, poppet type check 
valve. It is connected to the outlet fitting of the rear 
gearbox scavenge pump. 


7-13. Nozzle Hydraulic Filters. The nozzle hydraulic 
filters (bi-directional filters) prevent contaminant from 
circulating throughout the nozzle system. Contaminant is 
isolated by the filters to the part of the system in which it 
originated. The filters are installed in the head and rod end 
nozzle actuator lines. The filters are on the rear of the 
nozzle pump. Each filter incorporates a belvalve type relief 
valve. See figure 7-1 for design features of the nozzle 
hydraulic filters. 


7-14. Temperature Amplifier. See figure 7-1. The 
temperature amplifier transmits an output signal to the 
nozzle area control torque motor. This signal acts to 
regulate exhaust nozzle area as a function of exhaust gas 
temperature, engine speed, rate of change of exhaust gas 
temperature and rate of change of engine speed. 
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Figure 7—2. Variable Nozzle System 


Figure 7—2 
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7-15. The temperature amplifier is at the 8 o’clock 
position on the compressor front casing. During engine 
operation fuel flows through a manifold on the underside 
of the amplifier to cool the internal components. Fuel flows 
through this manifold from the main fuel pump at 325 pph 


with a pressure differential of 25 +15 psi between the fuel 
inlet and outlet ports. The fuel is returned to the 
afterburner fuel pump inlet. See table 7-1 for design 
features of the temperature amplifier. ` 


Table 7-1. Leading Particulars 


| Leading Particulars 


NOZZLE PUMP 


Shaft shear section 
Actuator bleed 

Head end relief valve 
Red end relief valve 
Control servo pressure 
Rated speed 


NOZZLE ACTUATORS 
Combined cooling orifice and piston seal leakage 


Rod seal leakage (only external leakage permitted) 
Rated pressure 


HYDRAULIC FILTER ELEMENT 


Check valve 

Relief valve 

Filter element 

Pressure drop (clean element) 


NOZZLE HYDRAULIC FILTERS 


Filter element 
Rated flow capacity 
Relief valve cracking pressure 


TEMPERATURE AMPLIFIER 


Power input from control alternator 
Normal reference temperature setting 


7-16. Thermocouple Harness. See figure 7-1. The 
thermocouples convert heat energy from the engine 
exhaust gases into electrical signals which are used to 
indicate and control the engine operating temperature. 
The harness consists of two half sections. Each section 
contains six probe assemblies connected by formed, rigid 
piping. A probe assembly comprises a junction box, a 
harness mounting nut and flange, two loop junction 
thermocouples, insulation and a housing to support the 
thermocouples and thermocouple wiring, and a cylindrical 
shield to protect the thermocouples. One leg of the 
thermocouple wiring is chrome] (non-magnetic) wire апа 
the other leg is alumel (magnetic) wire. A loop junction 
thermocouple is fabricated by welding together two small 
loops of these dissimilar metals. The assembled half 
sections make up two independent thermocouple circuits, 
with each circuit consisting of 12 thermocouples connected 
in parallel. The harness is mounted on the turbine frame 


7-4 


Specifications 


1000 to 1500 ІҺ-іл. torque 

0.60 to 0.75 gpm 

625 to 850 psi 

3500 to 3900 psi 

230 to 300 psi above inlet pressure 
4152 rpm at 7685 rpm engine speed 


0.45 +.15 pounds per minute at oil temperature of 
100°F and a 300 psi differential pressure 

1 cc per hour 

300 psi rod end pressure 

500 psi head end pressure 


Opens at 6 psi inlet oil pressure 
Opens at 35 psi differential pressure 
46 micron 

19 psi at 3.9 pph flow with oil at 100°F 


40 micron 
2 gpm 
22 psi min. in both directions 


50 vac at 829 cps at 100 percent engine speed 
625°C at 100 percent engine speed 


so that the probes extend into the exhaust gas flow slightly 
downstream from the no. 3 turbine wheel. 


7-17. Control Alternator. Тһе control alternator 
generates the electrical power that is supplied to the 
temperature amplifier. The alternator is a single phase ac 
generator with an 8 pole, permanent magnet rotor. The 
drive shaft is provided as part of the gearbox; therefore, 
the control alternator has no bearing and requires no 
lubrication. The stator winding is potted to protect the 
winding if oil leaks across the drive shaft seal. 


Ware > 2*3 


OPERATION 
7-18. GENERAL. See figure 7-2. 


7-19. The throttle cable rotates a schedule cam in the 
nozzle area control. A feedback cable, which is attached to 
the exhaust nozzle assembly, transmits the nozzle position 
to the nozzle area control. The difference between the 
schedule cam and nozzle position produces a movement of 
an output piston and rod in the direction and magnitude 
as directed by this difference. The output rod of the nozzle 
area control is connected to and moves the control lever of 
the nozzle pump. The nozzle pump, which is able to 
produce a high-pressure hydraulic supply to either end of 
the nozzle actuators in response to the nozzle area control 
signal, causes the actuators to move the nozzle. As the 
nozzle moves, the feedback cable nullifies the difference 
between the schedule cam and the nozzle position in the 
nozzle area control, and consequently, the control removes 
the output rod signal from the control lever of the nozzle 
pump. The pump in turn ceases to supply the unequal 
hydraulic pressure to the actuators. The pump then 
maintains differential pressure to the actuators to hold 
them at the desired position. 


7-20. To preserve engine performance and yet obtain 
thrust modulation within safe operating temperatures, 
the temperature limiting subsystem is able to increase the 
nozzle area farther than the scheduled area. Temperature 
limiting becomes effective at speeds as low as 79 percent 
engine speed at sea level static operation but varies with 
changes in altitude and ambient temperature. During 
engine speed and temperature transients other limits are 
imposed on the scheduled nozzle area to restrict 
temperature peaks with a minimum sacrifice of the rate of 
thrust change, such as АВ light-offs and rapid 
accelerations. At engine speeds above 98 percent, the 
temperature limiting system overrides the mechanical 
schedule in order to maintain a maximum turbine 
discharge temperature (EGT) of 625°C. 


7-21. The exhaust nozzle consists of two sets of flaps and 
seals. The inner, or primary nozzle regulates engine air 
pressures and temperatures. The primary nozzle 
accelerates the exhaust gases to the throat, or smallest 
area. The other, or secondary nozzle directs secondary air, 
which flows along the outside of the engine, to form a 
divergent nozzle around the exhaust gases. This 
aerodynamic nozzle produces an additional velocity 
increase, when the exhaust gases in the throat of the 
primary nozzle is at a maximum (the speed of sound within 
the gases) The exhaust nozzle is so constructed that 
displacement of the support ring toward the gear of the 
engine simultaneously increases the area of the primary 
nozzle throat, the angle of the secondary nozzle 
divergence, and the spacing distance between the primary 
throat and the impingement of secondary air. 


7-22. A potentiometer on the nozzle feedback shaft of the 
nozzle area control transmits a signal voltage representing 
nozzle area to the nozzle position indicator in the cockpit. 


7-23. COMPONENTS. 


T.O. 1Е-4С-2-8 


7-24. NOZZLE AREA CONTROL. See figure 7-1. The 
throttle flexible cable rotates the throttle schedule cam in 
the nozzle area control. The follower arm roller, riding in 
the groove cut in the schedule cam, moves the follower 
arm which positions the sector gear for mechanical 
scheduling of the nozzle. The overtemperature follower 
arm, the sector gear, and the spiral spring on the end of 
the cam follower shaft are pinned to the shaft. The 
schedule cam follower arm turns on the cam follower 
shaft, but is connected to the spiral spring by a pin. 
Movement of the schedule cam to rotate the sector gear in 
a counterclockwise direction (open nozzle) is transmitted 
directly by the follower arm: movement in a clockwise 
direction (close nozzle) is transmitted through the spiral 
spring. The overtemperature piston moving its follower 
arm downward causes the cam follower shaft and the 
sector gear to rotate in a counterclockwise direction. This 
movement of the sector gear does not shift the schedule 
cam follower arm, as it is held stationary by the groove in 
the schedule cam and can turn on the cam follower shaft. 
Rotation of the cam follower shaft winds the spiral spring, 
and when the temperature limiting condition ceases, the 
sector gear is returned to the mechanical schedule by 
spring force. 


7-25. The sector gear rotates the left bevel gear of the 
differential. The feedback cable transmits variable nozzle 
position to the nozzle area control by turning the sheave 
and feedback shaft. The feedback shaft operates the right 
bevel gear of the differential. A difference in amount or 
direction of rotation of either side bevel gear causes the 
center bevel gear to turn about the axis of the right and 
left bevel gears. Movement of the center bevel gear rotates 
the error cam. The roller riding in the error cam positions 
the output pilot valve to port servo pressure to the output 
piston. As the output piston moves, it nulls the output pilot 
valve by means of the connecting link. The output piston 
and rod signals the nozzle pump to reposition the nozzle. 


7-26. As the nozzle moves, the feedback cable directs the 
center bevel gear and error cam to move the output pilot 
valve. Servo pressure is ported to the output piston and 
repositions the output piston and rod. The output piston 
again returns the output pilot valve to the null position. 
When the output pilot valve reaches null, the output rod 
is scheduling the nozzle pump to maintain an output 
which holds the nozzle at the desired area. 


7-27. When changes in the exhaust gas temperature at 
any engine speed exceed the scheduled limit, the 
temperature amplifier transmits an electrical signal to the 
torque motor to open the nozzle. Movement of the torque 
motor armature pushes the temperature pilot valve up to 
port servo pressure to the top of the overtemperature 
piston. The overtemperature piston moves down and 
rotates the sector gear counterclockwise. 
Counterclockwise rotation of the sector gear results in the 
nozzle moving to the open position. 


7-28. During a throttle burst, the nozzle follows 
mechanical schedule until engine speed increases to 
approximately 79 percent. At engine speeds higher than 
79 percent, an electrical signal from the temperature 
amplifier to the torque motor directs the nozzle to open on 
a schedule that is determined by EGT and engine speed. 
This nozzle schedule permits the engine to accelerate 
rapidly. 


7-5 


Т.О. 1F-4C-2-8 


7-29. Another circuit in the temperature amplifier alters 
the electrical signal transmitted to the torque motor 
during an AB light. This signal increases the intensity of 
the nozzle open signal, reducing the rpm roll back which 
accompanies the AB light. 


7-30. NOZZLE PUMP. See figure 7-1. The drive shaft of 
the nozzle pump rotates the piston block assembly and the 
gear control pump. 


7-31. Oil from the hydraulic filter enters the nozzle pump 
case through the replenishing port. This oil is supplied to 
the pump pistons and to the control pump. The control 
pump furnishes servo pressure oil to the control valve. The 
control lever, which is mechanically connected to the 
output rod of the nozzle area control, causes the control 
valve to port servo pressure oil to one side of the stroke 
control piston and vent the other side to case pressure. 


7-32. As the stroke control piston moves, it moves the two 
links that are connected to it. The upper link moves the 
followup bushing to cut off the servo pressure oil as the 
stroke control piston reaches the desired position. The 
lower link tilts the thrust plate to change the stroke of the 
pump pistons. 


7-33. Tilting the thrust plate counterclockwise produces a 
high pressure in the head end line. This high pressure oil 
forces the replenishing valve and the actuator bleed valve 
to the right. With the replenishing valve in this position, 
oil from the pump case is supplied to the rod end of the 
piston block assembly. The actuator bleed valve allows oil 
to bleed from the system and flow into the rear gearbox 
through passage A in the pump. This bleed flow provides 
constant removal of oil from the nozzle system to prevent 
the oil from becoming overheated. Tilting the thrust plate 
clockwise gives a similar sequence with the high pressure 
output of the pump going to the rod end instead of the head 
end. 


7-34. As the variable nozzle reaches the desired area, the 
nozzle area control repositions the control lever of the 
pump. This causes the control valve to move, porting oil to 
the opposite side of the stroke control piston. The stroke 
control piston returns the thrust plate to a position that 
produces a pump output sufficient to maintain a 
differential pressure across the nozzle actuator pistons. 
This differential pressure holds the nozzle at the desired 
Opening and terminates further pump action until a 
change in nozzle position is required. 


7-35. NOZZLE ACTUATORS. Nozzle pump output is 
piped to the head and rod end ports of the actuators and 
develops a differential pressure across the pistons to 
actuate the nozzle flaps. The differential pressure also 
produces a flow through an orifice in the piston to reduce 
the temperature of the oil in the actuators. 


7-36. The pistons, moving axially in the cylinders, rotate 
the spiral shafts and the synchronizing gears. Rotation of 
the gears turns the flexible shafts which synchronize the 
position of the actuator pistons. Leakage across the rod 
end seals of the actuators flows through the drain port to 
the sump vent line. 
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7-37. HYDRAULIC SUPPLY PUMP AND FILTER. Oil 
from the hydraulic element of the lube and hydraulic 
pump flows through the inlet port to the corrugated filter 
element. The filter element removes contaminant as the 
oil passes through. The oil then flows through the holes in 
the metal core and forces the check valve open to reach the 
outlet. The relief valve opens to bypass unfiltered oil to the 
outlet if the filter element becomes clogged to the extent 
that the pressure differential across the valve reaches 35 
psi. The shutoff valve closes when the filter bowl and 
element are removed to prevent oil loss from the oil tank. 


7-38. NOZZLE PUMP INLET PRESSURE RELIEF 
VALVE. The pressure relief valve opens to port the 
hydraulic oil to the scavenge oil system when the 
replenishing oil pressure in the nozzle pump reaches 95 
+5 psi above scavenge oil pressure. Also the pressure 
relief valve releases excessive nozzle pump case pressure 
when the nozzle actuators are retracting (closing the 
nozzle). 


7-39. NOZZLE HYDRAULIC FILTERS. See figure 7-1. 
The nozzle hydraulic filters (belvalve type) permit oil to 
flow in both directions. Differential oil pressure between 
the two ports determines the direction of flow through the 
filters. Normal flow through the filter element is depicted 
in figure 7-1. However, when the filter element becomes 
clogged enough to cause a pressure differential of 22 psi or 
higher, the relief valve opens and bypasses unfiltered oil. 
Operation of the relief valve is basically the same for flow 
in either direction. When the direction of oil flow is as 
shown in figure 7-1, the relief valve functions in the 
following manner; oil pressure, acting on the side and 
bottom of the belvalve washer, forces the washer to deflect 
upward, permitting the oil to flow through the belvalve 
housing and the opening in the belvalve cage to the outlet 
port. Oil flow in the opposite direction takes the same path 
with the exception that it exerts downward pressure on 
the top of the belvalve washer, forcing it to deflect 
downward. 


7-40. TEMPERATURE AMPLIFIER. See figure 7-1. The 
temperature amplifier is at the 8 o’clock position on the 
compressor front casing. During engine operation fuel 
flows through a manifold, on the underside of the amplifier 
to cool the internal components. 


7-41. The only external adjustment on the amplifier is the 
reference temperature (Т5). The reference temperature 
can be adjusted with a hex head wrench, the adjustment 
range is as follows: 


a. 25 turns, full range of adjustment. 
b. 6 clicks, per turn (cw to increase). 
c. .72°C per click. 

d. 4.32°С per turn. 

e. 590°C to 663°C normal range. 


7-42. The amplifier has three external electrical 
connections. The upper rear, or Ј1 connector, receives Ше 
thermocouple temperature millivolt signal from the 
thermocouple harness. The forward, or J2 connector, 
receives the power input from the control alternator. The 
lower-rear, or J3 connector, sends the amplifier output 
signal to the nozzle area control torque motor. 


7-43. Internally the amplifier consists of individually 
potted modules containing the various amplifier circuits. 
This method of construction eliminates the need for 
special shock mounting and facilitates troubleshooting 
and parts replacement. 


7-44. The temperature amplifier receives the 
thermocouple millivolt signal through connector #1, 
compares this signal with the preset reference millivolt 
signal produced by the thermocouple reference module, 
amplifies and modifies the resulting signal within the 
driver and derivative amplifiers, and sends the resulting 
signal to the nozzle area control torque motor. This signal 
is the amplifier output signal. 


7-45. If the output signal to the torque motor represents 
an engine over-temperature control (exhaust gas 
temperature exceeding 625°C) the torque motor affects the 
nozzle area control so that an open nozzle output signal is 
called for. If the output signal to the torque motor 
represents an engine under-temperature condition 
(exhaust gas temperature below 625°C) the torque motor 
provides a closed nozzle signal to the nozzle area control. 
Since the mechanical schedule represents the minimum 
nozzle area, the temperature amplifier is only an 
over-temperature correction device. Under-temperature 
conditions are regulated by the nozzle mechanical 
schedule. 


7-46. The amplifier output signal is a product of the 
` components contained within seven modules inside Ше 
amplifier. The modules are: 


a. Thermocouple reference (M1) 

b. Temperature error amplifier (M2) 

c. Derivative and driver amplifier (M5) 
d. Torque motor amplifier (M6) 

e. Speed signal generator (M4) 

f. Transformer (M7) 

g. Filter (МЗ) 


7-47. THERMOCOUPLE REFERENCE MODULE. 
The thermocouple reference module uses a dc power 
supply, received from the transformer module, to produce 
a preset reference temperature signal millivoltage. The 
reference signal millivoltage, as governed by a variable 
resistor, represents the desired engine exhaust gas 
temperature at military, 625°C. This reference signal is 
then compared with the engine exhaust gas temperature 
millivolt signal. A resistor within the module compensates 
for ambient temperature changes around the 
thermocouples cold (or reference) junction. 


7-48. The difference between the reference temperature 
millivoltage and the engine exhaust gas temperature 
millivoltage is called the temperature error signal. The 
polarity and strength of the error signal is determined by 
the amount and direction of temperature signal difference 
(engine over-temperature or under-temperature). The 
error signal is sent to the temperature error amplifier 
module. 
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7-49. TEMPERATURE ERROR AMPLIFIER 
MODULE. The temperature error amplifier module 
contains two amplifiers, in series, which amplify the error 
signal. A portion of the final output of the module is routed 
back to the input side as feedback; this cuts system gain 
and increases module stability. The amplified error signal 
is sent to the derivative and driver amplifier module. 


7-50. DERIVATIVE AND DRIVER AMPLIFIER 
MODULE. The module contains two amplifiers, a 
derivative amplifier and a driver amplifier. The derivative 
amplifier receives two input signals, the amplified error 
signal from the temperature error amplifier and the 
engine speed signal from the speed signal generator. 


7-51. A temperature lead function of the derivative 
amplifier compensates for the lag in the thermocouples 
between an actual exhaust gas temperature rise and the 
indication of this rise at the reference junction of the 
thermocouple. This lag in indicated thermocouple 
temperature causes the error signal to be lower (or higher) 
during temperature increases (or decreases) than it 
actually should be. The temperature lead function adds to 
an increasing temperature error signal and subtracts from 
a decreasing temperature signal. The effect of the 
temperature lead function is greatest during rapid 
temperature changes. As the temperature changes 
become less rapid the effect of the temperature lead 
function is reduced until it has little or no effect during 
gradual transient exhaust gas temperature conditions. 
The temperature lead function makes the error signal 
more representative of actual engine temperature 
conditions and enables the nozzle to react quickly to 
transient exhaust gas temperatures. 


7-52. The engine speed signal which varies inversely with 
control alternator RPM and therefore, engine speed, 
decreases gradually as engine speed increases but, it is 
existent through all engine speed. Within the derivative 
amplifier the speed signal opposes the error signal, as 
modified by the temperature lead function. In effect the 
speed signal subtracts from any error signal that is 
received by the derivative amplifier. 


7-53. A portion of the derivative amplifier output is 
reversed in polarity and fed back to the input of the 
derivative amplifier. This feedback cancels derivative 
amplifier output during non-transient conditions; thus, 
the derivative amplifier has an output only when it has a 
changing input, that is, during transient engine speed or 
exhaust gas temperature conditions. A 0.9 second delay is 
built into the derivative amplifier feedback system so that 
0.9 second elapses from the time the signals enter the 
amplifier until the signal, as modified, appears in the 
feedback line. This is the reason that there is no output of 
the derivative amplifier during steady state conditions 
since the output is the same as the input and they cancel 
one another. During transient conditions (input changes 
every 0.9 sec or faster) the feedback cannot cancel the 
entire input signal and an output signal from the 
derivative amplifier results. 


7-54. This output signal is the speed derivative signal and 
it represents the change in engine speed as modified by the 
temperature error signal. The signal is the result of 
modifications to the error signal caused by rapidly rising 
(or falling) exhaust gas temperature or engine speed 
conditions. The speed derivative signal sends a stronger 
closed nozzle signal when engine speed is accelerating and 
a stronger open nozzle signal when the engine is 
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decelerating. This gives the amplifier the following 
advantages: 


(1) Less engine roll-back on afterburner light-off. 


(2 Faster recovery time when coming out of 
afterburner. 


7-55. The derivative amplifier supplies its output, if any, 
to the driver amplifier. The driver amplifier has an output 
for all inputs, in transient or steady state conditions. 


7-56. The driver amplifier receives three input signals; 
the temperature error signal from the temperature error 
amplifier, the modified error signal from the derivative 
amplifier (composed of transient temperature and engine 
speed conditions) and the static engine speed signal from 
the speed signal generator. The driver amplifier combines 
these three signals and produces a composite output signal 
which is sent to the torque motor amplifier. 


7-57. The error signal from the temperature error 
amplifier is combined with the output signal of the 
derivative amplifier within the driver amplifier. The speed 
signal generator provides a static positive polarity bias to 
the driver amplifier and its magnitude is proportional to 
engine speed. This bias is applied against the error signal 
received from the temperature error amplifier. 
Comparison of these two signals forms the T5 vs. N 
function. Above 98% engine speed the speed signal to the 
driver amplifier decays and is non-existent; however, the 
speed signal is maintained to the derivative stage for 
transient engine speed correction. 


7-58. The T5 vs. N function gives the effect of resetting the 
reference temperature according to engine speed rather 
than being held at a constant 625°C. This enables the 
engine to make faster accelerations, especially during T2 
cutback. It improves acceleration and stall characteristics 
for cold day operation, and since it is cold at altitude, T5 
vs. N improves acceleration at altitude. 


7-59. The effective reference temperature as reset by the 
Т5 vs. N function is in section II. Without Ше Т5 vs. N 
function the nominal line in the figure would remain at 
625°C for all engine speeds. The effective resetting of the 
reference temperature is caused by the addition of the 
speed signal to the thermocouple error signal. As an 
example, at 95% engine speed, the speed signal adds a 
voltage to the error signal corresponding to 14°C. For all 
temperature error signals closer than 14°C to the reference 
temperature of 625°C this addition would result in an 
over-temperature signal, even though the actual error 
signal is below 625°C. This addition to the error signal can 
be stated as a subtraction from the reference temperature 
or as giving the appearance of resetting the reference 
temperature lower. For engine speeds to 98% the reset 
reference temperature follows the curve in section II. 
Above 98% there is no speed signal to the driver amplifier 
and, therefore, the reference temperature remains at 
625°C. 


7-60. The effective reference temperature, because of the 
T5 vs. N function is proportional to engine speed rather 
than constant. During an acceleration this causes 
temperature limiting to begin modulating the nozzle at a 
lower exhaust gas temperature. This results in quicker 
engine acceleration by maintaining the nozzle in the best 
acceleration position. This does not impair the stabilizing 
effect of the derivative amplifier during throttle bursts to 
military and to afterburner. 
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7-61. The output of the driver amplifier is sent to the 
torque motor amplifier. This output signal is the result of 
modification of the error signal by the temperature lead 
and speed change functions and the Т5 vs. N function. 


7-62. TORQUE MOTOR AMPLIFIER MODULE. The 
torque motor amplifier receives the modified error signal, 
amplifies it and sends it through connector J3 to the nozzle 
area control torque motor. Th» polarity and strength of 
the output signal of the torque motor amplifier determines 
the direction and amount of travel by the torque motor 
output controlled temperature pilot valve within the 
nozzle area control. 


7-63. SPEED SIGNAL GENERATOR MODULE. The 
speed signal generator receives an ac signal from the 
control alternator whose output frequency is proportional 
to engine speed. The signal is routed through a dual choke, 
which allows a current, inversely proportional to the 
frequency, to pass through it. This signal is then amplified 
and sent to the derivative and the driver amplifiers where 
it is used as previously discussed. The action of the choke 
explains the decrease in the speed signal as engine speed 
increases. For the same reason the signal increases as 
engine speed decreases. The speed signal to the driver 
amplifier is always positive due to the action of a blocking 
diode. 


7-64. The module is designed so that the declining speed 
signal and the preset-constant voltage dc bias are equal 
when 98% engine speed is reached. Therefore, at 98% 
engine speed, the speed signal is cancelled and above 98% 
it is reversed in polarity (the dc bias is greater than the 
speed signal). When the polarity is reversed the blocking 
diode in the line to the driver amplifier prevents any speed 
signal from passing on to the driver amplifier. This 
accounts for the elimination of the speed signal to the 
driver amplifier at engine speeds above 98%. The speed 
signal to the derivative amplifier does not decay at 98% 
engine speed, but, it does reverse in polarity. 


7-65. TRANSFORMER MODULE. The transformer 
receives the control alternator output and steps the 
voltage down, in five secondary windings, to an amount 
usable by the temperature amplifier modules. The 
modules are designed to operate normally with the 
varying power input. À signal is also sent by the 
transformer to the filter module for modification for use by 
the speed signal generator. Another signal is rectified and 
sent to the dc filter module. This power is then transmitted 
to the thermocouple reference module. 


7-66. FILTER MODULE. The filter smooths the rough 
rpm signal received from the transformer before it is sent 
to the speed signal generator module. The filter also 
smooths the dc power signal which is used to set up an 
accurate reference temperature signal. 


7-67. Theory of Operation. During a throttle burst to 
military setting, the engine goes on an accel schedule, 
injecting a high fuel flow. This fuel flow causes the exhaust 
gas temperature to increase. The rising exhaust gas 
temperature may produce an over-temperature error 
signal. The error signal is opposed by the speed signal, 
therefore, the output signal of the derivative amplifier 
calls for a closed nozzle, this will retard engine 
acceleration. But, at the same time the T5 vs. N function 
acts to oppose this closed nozzle signal by adding to the 
error signal thus producing a greater overtemperature 
error signal. This creates an open nozzle signal which 


overcomes the closed nozzle signal produced by the 
derivative amplifier. As a result the nozzle opens and 
engine acceleration is not retarded. The interaction of the 
error signal, the temperature lead function, the speed 
derivative function and the T5 vs. N function enables the 
temperature amplifier to modulate the nozzle as required 
to maintain adequate thrust with safe exhaust gas 
temperatures. 


7-68. During throttle burst to afterburner setting, the 
sequence of events is the same as for a military throttle 
burst until engine speed reaches 90.3 percent and 76.5 
degrees throttle angle. Then the main fuel control sends 
an afterburner on signal and afterburner operation is 
initiated. The increase of tailpipe pressure caused by 
light-off results in a rollback of engine speed. The speed 
generator produces a stronger speed signal (open nozzle 
signal) because of this rollback in engine speed. At the 
same time, the main fuel control goes on accel schedule to 
overcome the rollback; this causes exhaust gas 
temperature to rise. This sequence of events causes the 
increasing temperature error signal to call for an open 
nozzle, the speed signal to call for a more open nozzle, and 
the reference temperature to be lowered due to the action 
of the T5 vs. N function. All these interact so that a more 
open nozzle is called for. This relieves the tailpipe pressure 
(reducing engine rollback), and minimizes the exhaust gas 
temperature rise produced by the increased fuel flow while 
still maintaining a nozzle position that enables rapid 
engine rpm recovery. 


7-69. THERMOCOUPLE HARNESS. See figure 7-1. 
Both chromel and alumel metals are electrical conductors, 
but they contain different amounts of free electrons. A 
thermocouple circuit is formed when these two metals are 
joined and the two junction points are exposed to different 
temperatures. If one junction, called the reference 
junction, is maintained at a known constant temperature 
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and the second, or measuring junction (thermocouple), is 
heated, thermal agitation at the thermocouple causes the 
free electrons to move and develop a voltage output. This 
output is a linear function of temperature. 


7-70. In the thermocouple harness the thermocouples are 
combined into two circuits. The output of one circuit is 
routed to the temperature amplifier for use in controlling 
exhaust gas temperature. In this circuit the reference 
junction is located at the temperature amplifier connector. 
The second circuit supplies a signal to the exhaust gas 
temperature indicator in the cockpit. The reference 
junction for this circuit is located at the connection of the 
indicator. 


7-71. CONTROL ALTERNATOR. The control alternator 
is engine driven from the rear face of the transfer gearbox 
at the 7 o’clock position. Output voltage and frequency are 
proportional to engine speed. At 100 percent engine speed 
the ratings are: 


Speed 12,442 RPM 
Frequency 829 Hz 
Voltage 50 +1 V 
Current 0.500 amp 


TOOLS AND TEST EQUIPMENT 
7-72. GENERAL. 


7-73. To perform maintenance on Ше system or 
components, the special tools and test equipment listed in 
table 7-2 should be used. Alternate equipment with equal 
or greater range and accuracy than that in the Alternate 
Equipment column may be substituted. The listed tools 
and test equipment are for performing aircraft and shop 
maintenance procedures in this section of the manual. 


Table 7-2. Tools and Test Equipment 


Identification 
No. 


Name 


Pressurizing unit, nozzle 1C3569G1 


actuator 


1C2754-1G3 (Part 
of 1C2754G11) 


Nozzle diameter gage 


1C2754-1G1 (Part 
of 1C2754G11) 


Nozzle diameter gage 


1С2754-4Р1 (Part 
of 1C2754G11) 


Actuator synchronizing tool 


Wrench, torque 


Alternate 
Equip. 
Range 


0 to 150 


Alternate 
Equip. Use 
Accuracy 


Nozzle system rigging and 
adjustment. 


To record nozzle diameter 
opening 


To record nozzle diameter 
opening 


To extend nozzle actuator 


Filter assembly 


foot-pounds 


Wrench, torque 


0 to 200 
inch—pounds 


Nozzle area control 
installation 


CONTINUED 
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Table 7-2. Tools and Test Equipment 


Identification 
No. 


Wrench, torque 


Alternate 
Equip. 
Range 


100 to 750 


Alternate 
Equip. 
Accuracy 


Nozzle pump installation 


inch-pounds 


Puller 1C3791 


AIRCRAFT MAINTENANCE 
7-74. REPLACEMENT AND ADJUSTMENT. 
7-75. NOZZLE AREA CONTROL. See figure 7-3. 
7-76. Tools and Equipment. 
Wrench, torque, 0 to 150 inch-pounds 


7-77. Manpower Requirement. 
a. Two men required. 


7-78. Materials. 


O-ring (3 теда), R149P904A 
Lockwire, MS20995NC32 
Ш Lockwire, MS20995NC20 


7-79. Removal. 
a. Open door 83L or R. 
b. Disconnect following items at nozzle area control: 
(1) Electrical lead. 
(2) Fuel drain hose. 
(3) Servo fuel tube. 
(4) Reference fuel tube. 


c. Remove bolt and nut that connect nozzle area control 
output shaft to nozzle pump input lever, then push shaft 
into control as far as it will go. 


d. Free nozzle area control from the nozzle mechanical 
linkage system as follows: 


(1) Connect nozzle actuator tester to engine and pump 
nozzle closed. 


(2) Remove overtravel tube from sheave cover of 
feedback box. 


(3) Loosen conduit nut at other end of sheave cover 
one turn. 


(4) Using a wrench of proper size, hold shaft of control 
and loosen feedback cable box sheave cover screws enough 
to permit cover to be raised approximately 1/8 inch. 
Slowly release remaining spring tension on shaft. 


NOTE 
Do not permit shaft to unwind rapidly. 


(5) Detach conduit from the sheave cover. 
(6) Remove sheave cover screws. 


(7) Remove sheave cover by sliding it over end of 
feedback cable. 
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Control-alternator removal 


e. Free nozzle area control from throttle loop 
mechanical linkage system as follows: 


(1) Loosen conduit nut at microadjust unit. 


(27 Bend down tab-washer from locknut on control 
throttle shaft. 


(3) Loosen shaft locknut at least 5 turns, and push 
shaft inward to free sheave. 


f. Remove pin that secures control to mounting link. 


g. Remove nuts and bolts that secure mounting arms of 
control to nozzle pump. 


h. Remove nozzle area control by tipping top away from 
engine and then lifting upward. 


1. Re-install sheave cover. 
7-80. Installation. 


a. Install throttle linkage cable box and microadjust 
unit to control. Torque bolts 22 to 28 inch-pounds, and 
lockwire. Install shaft tab washer and locknut. Do not 
tighten. 


b. Assemble a jam nut and new O-ring on each of these 
90 degree elbow fittings and install in drain, servo, and 
reference ports of control. Do not torque at this time. 


c. Remove sheave cover from spring box. 


d. Loosen throttle shaft locknut at least 5 turns and 
push shaft inward to free sheave. 


e. Position control on engine, guiding open end of 
throttle loop cable through microadjust unit and cable box 
and into overtravel tube. Attach upper end of control to 
mounting link. 


f. Attach two arms of control to nozzle pump as follows: 


(1) Attach forward arm using a bolt, nut, and washers 
as required. Install washers, as required, under head of 
bolt to maintain a minimum clearance of 0.030 inch 
between end of bolt and nozzle pump input lever. Torque 
bolt 120 to 130 inch-pounds. 


(2) Attach rear mounting arm using a bolt, nut, and 
shims (washers) as required. If a gap exists between arm 
and pump, use washers to shim gap. This prevents bending 
Stress on mounting arms after rear mounting bolt is 
torqued. Torque bolt 120 to 130 inch-pounds. 


g. Attach drain hose, servo tube, and reference tube to 
elbow fittings. Torque swivel and jam nut. Lockwire as 
necessary. 
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LEGEND 


. MOUNTING PIN, 2 WASHERS AND COTTER PIN. 

. INLET TUBE (FROM SERVO FUEL FILTER). TORQUE 
135-150 LB-IN. * 

. 909 ELBOW, JAM NUT AND O-RING. TORQUE JAM 
NUT 135-150 LB-IN. * 

. ELECTRICAL LEAD (FROM TEMPERATURE AMPLIFIER) 
AND SEAL. CONNECT FINGERTIGHT. * 


. CONDUIT. TORQUE 60-80 LB-IN. * 


. MICRO-ADJUST UNIT. TORQUE (TO CABLE BOX) 
60-80 LB-IN. * 
. BOLT AND WASHER (QTY-3). TORQUE 30-40 LB-IN. * 


. CAP NUT. TORQUE 30-40 LB-IN. * 
. SPRING BOX. 
. OVERTRAVEL TUBE. TORQUE 60-80 LB-IN. * 


. 90° ELBOW, JAM NUT AND O-RING. TORQUE JAM 
NUT 135-150 LB-IN. * 

. OUTLET TUBE (TO REFERENCE FUEL MANIFOLD). 
TORQUE 135-150 LB-IN. * 
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. BOLT, TWO WASHERS AND NUT. TORQUE 


120-130 LB-IN. 


. SHIM, (AS REQUIRED). 
. CLAMPING BRACKET, 
. OUTLET HOSE (TO DRAIN MANIFOLD), TORQUE 


135-150 LB-IN. * 


. BOLT, WASHER AND NUT. TORQUE 120-130 LB-IN. 
. SHIM, (AS REQUIRED). 
. 90° ELBOW, JAM NUT AND O-RING. TORQUE 


135-150 LB-IN. 


. CONDUIT. TORQUE 60-80 LB-IN.* 
. MICRO-ADJUST UNIT. TORQUE (TO CABLE BOX) 


50-60 LB-IN.* 


. BOLT AND WASHER (QTY-3). TORQUE 24-27 LB-IN.* 
. CABLE BOX. 

. OVERTRAVEL TUBE. TORQUE 10-20 LB-IN.* 

. LOCKNUT AND TABWASHER. TORQUE 30-40 LB-IN. 


* LOCKWIRE 


— --— CLEARANCE MUST 
EXCEED 0.030 IN. 


REAR MOUNTING LUG 


FORWARD MOUNTING LUG 
' (NOZZLE HYDRAULIC PUMP) 


Figure 7-3. Nozzle Area Control Removal and Installation 
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h. Connect throttle loop conduit to microadjust unit. 
Torque 60 to 80 inch-pounds. 


i. Install overtravel tube on other end of throttle loop 
cable box. Torque 20 to 30 inch—pounds. 


j. Slide sheave cover over end of feedback cable and 
loosely attach to spring box. 


k. Attach overtravel tube and feedback conduit to ends 
of sheave cover. Torque 60 to 80 inch-pounds. 


1. Rig nozzle area control to nozzle pump linkage. 
m. Rig throttle input linkage. 
п. fig nozzle feedback linkage. 


o. Attach electrical lead to control finger tight. 
Lockwire. 


p. Compartment clear of foreign objects. 
q. Close door 82 L ог Е. 
7-81. NOZZLE PUMP. See figure 7-4. 


7-82. General. The nozzle hydraulic pump must be 
replaced if the engine was operated under any of the 
following conditions: 


a. Engine was operated without oil, or quantity of oil in 
tank was so low that tank priority system prevented flow 
to hydraulic system. 


b. Nozzle failed open due to lack of hydraulic pressure 
even though indicated oil pressure was normal. 


c. Hydraulic element of main lube and hydraulic pump 
has failed. 


d. Oil tank hydraulic ©] pickup has stuck іп up 
position. 


e. Any restrictions are found in hydraulic lines or filter 
which would greatly restrict oil flow. 


f. Any nozzle manifold lines to nozzle actuators have 
failed or have leaked substantially. 


g. Nozzle operation was normal, but oil consumption 
was more than 16 pints. 


h. Any malfunction of nozzle pump 15 suspected, 
regardless of amount of oil loss. 


7-83. Tools and Equipment. 


Pressurizing unit, nozzle actuator, 1C3569G1 
Wrench, torque, 100 to 750 inch-pounds 


7-84. Materials. 


Lockwire, MS20995NC32 
O-ring (2 reqd), R149P908A 


7-85. Removal. 
a. Open door 83 L or R. 
b. Remove nozzle area control seal drain hose. 


c. Remove feedback overtravel tube from feedback 
cable box. 


d. Disconnect scavenge oil line from fitting on rear 
gearbox scavenge pump. Reposition to clear nozzle pump. 


e. Disconnect actuator tubes from nozzle hydraulic 
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filters. 


f. Remove bolt and nut that connect nozzle area control 
output rod to nozzle pump control lever. Move output rod 
into nozzle area control until it stops. 


NOTE 


Advancing throttle to military permits rod to be 
pushed in further. 


g. Disconnect oil inlet hose from pump. 


h. Remove nuts, washers, and bolts that secure nozzle 
area control to nozzle pump. 


1. Remove nuts and washers that secure pump to 
gearbox. 


j. Lifting nozzle area control clear of pump, carefully 
remove pump. Use wire or leather tie to support nozzle 
area control. 


k. Remove nuts and bolts that secure nozzle hydraulic 
filters to pump bracket. Disconnect filters from pump. 
Remove fittings from pump as required. 


7-86. Installation. 

a. Place retainers and O—rings on each connector. In- 
stall connector in nozzle pump outlet ports. Using thin 
head open end crowfoot attachment, torque connector 
270 to 300 inch—pounds and lockwire. 

b. Assemble jam nut and O-ring оп 90° elbow апа 
install in pump inlet port. Position elbow to point to 


rear of pump. Torque jam nut 180 to 200 inch-pounds 
and lockwire. 


c. Assemble filters to brackets. 


(1) Torque nuts 55 to 70 inch—pounds. 
(2) Connect filter brackets to pump bracket with 
nuts finger tight. 


(3) Attach connector coupling nuts to filters. Use 
thin open end wrench to restrain connectors at pump. 


(4) Torque connector coupling nuts 450 to 550 
inch—pounds and lockwire. 


(5) Torque filter bracket bolts 55 to 70 inch— 
pounds. 


d. Position pump and connect inlet hose to elbow 
in pump inlet. 


(1) Torque hose 270 to 300 inch—pounds and 
lockwire. 


(2) Install pump with gasket, on gearbox pad. 
(3) Torque nuts 100 to 130 inch—pounds. 
e. Secure nozzle area control to nozzle pump. 


(1) Connect long (forward) mounting arm of con- 
trol to forward lug of nozzle pump. 


(2) Position bolthead forward. Add shims as re- 
quired under bolthead to maintain minimum clearance 
of 0.030 inch between rear end of bolt and nozzle con- 
trol arm. 


(3) Install L-shaped clamping bracket under nut 
pointing rearward. 


(4) Torque nut 120 to 130 inch—pounds. 


(5) After torquing, be certain chamfered end of 
bolt is visible beyond nut. 


(6) If gap exists between short mounting arm and 
rear lug of pump, shim gap so there will be no bending 
stress on mounting arm when bolt is tightened. 


(7) Install bolt and torque nut 120 to 130 inch— 
pounds. 


(8) Connect nozzle area control rod—end bearing 
to nozzle hydraulic pump lever arm, with bearing on in- 
board side of arm. Bolthead must be outboard. 


(9) Move nozzle hydraulic pump arm and inspect 
clearance between end of bolt ( and nut, if applicable) 
and pump housing. Minimum clearance is 0.010 inch. 
Add washers under bolthead to get clearance. 


(10) Torque bolt 24 to 27 inch—pounds. 


(11) Line up index mark on nozzle area control 
output shaft with rigging pin access hole. Place tab— 
washer on shaft and thread bearing several turns on 
shaft. 
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(12) Rig nozzle area control to nozzle pump 
linkage. 


f. Install following tubes and hoses: 


(1) Connect nozzle pump inlet manifold to pump 
pressure relief valve. Do not torque coupling nut until 
pump priming procedure is completed. 


(2) Install overtravel tube on nozzle feedback cable 
box and in clamp on rear of scavenge pump. Torque 
overtravel tube 10 to 20 inch-pounds. 


(3) Connect rear gearbox scavenge pump outlet tube 
to рипгр outlet connector. Torque fitting 450 to 550 
inch—pounds, lockwire, and install clamps. 


(4) Install torch igniter signal tube tee between check 
and vent valve, and signal hose. 


(5) Install signal tube between on—off valve and sig- 
nal tube tee. Tighten and lockwire four coupling nuts. 
Install clamps. 


(6) Install nozzle hydraulic actuator head—end and 
rod—end tubes between nozzle filters and head—end and 
rod—end manifolds near rear flange of forward exhaust 
duct. Tighten fittings, lockwire and install clamps. 

g. Prime nozzle pump. Refer to paragraph 7—78. 


h. Close door 83L or R. 
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Figure 7-4. Nozzle Pump Removal and Installation 
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7-87. Flushing and Priming. 
7-88. Tools and Equipment. 


Wrench, torque, 100-750 inch-pounds 
Nozzle actuator pressurizing unit, 1C3569G1 


7-89. Manpower Requirement. 
a. Two men required. 
7-90. Materials. 


Oil, lubricating gas turbine aircraft, MIL-L-7808 
O-ring (2 reqd), R149P906C 
Lockwire, MS20995NC32 


7-91. Procedure. 


NOTE 


Following prucedure shall be accomplished any 
time a component or line in hydraulic system is 
removed and/or replaced. If cause of pump 
failure is known and fault corrected, install new 
pump. 


a. Open doors 83 L or R and 96 L or R. 


b. Remove all lube and hydraulic system filters and 
inspect for cleanliness. Clean filter elements and bowls. 
Refer to paragraph 7-108 for proper filter cleaning 
procedures. If excessive amount of contamination is found 
in filters, drain oil, flush system and fill tank with clean oil. 
See figure 7-6. 


c. Remove hydraulic hose between pump and filter and 
hydraulic hose between pressure relief valve and pump. 
Flush both hoses with clean oil. 


NOTE 


For reason of accessibility it is more convenient to 
remove hydraulic hose between nozzle pump and 
filter while pump is being replaced. 


d. Remove hydraulic pressure relief valve from rear 
gearbox scavenge pump and inspect it for contamination. 
If contaminated, replace valve. 


e. Install parts removed in step b, c and d. 


CAUTION 


Assure flow-direction arrow on pressure relief 
valve is pointing toward front of engine. 


f. Use new O-rings when installing hydraulic pressure 
relief valve, torque to 125 inch-pounds and secure with 
lockwire. 


g. Loosen hose between pressure relief valve on rear 
gearbox scavenge pump and oil inlet manifold hose to 
pump, at tee of manifold hose. Loosen B-nut several turns 
so it leaks when pressure is applied. 


h. Remove caps from rod end and head end line 
pressure taps in lines to nozzle actuators. 


i. Attach pressurizing unit to head end and rod end 
pressure taps. 
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j. Pump exhaust nozzle full open, then closed. Oil 
should flow from loose connection. If additional pumping 
Is necessary to obtain oil flow, cause should be 
investigated. 


NOTE 


Do not exceed 300 psi when pumping nozzle open 
or closed. 


k. Pump nozzle full open. 
1. Disconnect hydraulic unit from pressure taps. 


m. Install caps on pressure taps, but leave B-nut at tee 
of manifold hose loose. 


n. Assure oil tank is full. 


o. Motor engine until oil starts to leak through loose 
connection. 


p. As soon as there is steady flow of oil from loose 
connection, cease motoring. 


а. Tighten loose connection at tee. Torque B-nut 270 to 
300 inch-pounds. 


г. Run engine at IDLE for 5 minutes to scavenge excess 
oil from gearboxes. During this run inspect hydraulic and 
nozzle system for leaks. 


s. Shut down engine and check oil level in tank. Drain 
any excess oil from tank or service if necessary. 


NOTE 


During priming procedure oil is ported through 
nozzle pump cooling port into rear gearbox. 


t. Close doors 83 L or В and 96 L ог В. 
7-92. NOZZLE ACTUATOR. See figure 7-5. 
7-93. Tools and Equipment. 


Gage, nozzle diameter, 1C2754-1G3 

Gage, nozzle diameter, 1C2754-1G1 
Pressurizing unit, nozzle actuator, 1C3569G1 
Tool, actuator synchronizing, 1C2754-4G1 


7-94. Manpower Requirement. 
a. Two men required. 
7-95. Materials. 


Cotter pins 
Lockwire, MS20995NC32 


7-96. Removal. 
a. Open door 96 L or R. 


b. Connect nozzle actuator tester. Actuate nozzle to 
open position. 


c. Remove rod end pressure and seal drain tubes, and 
disconnect head end pressure tubes between actuator 
being removed and adjacent actuators. 


d. Loosen turnbuckle jam nut. 


e. Remove actuator attaching pin at head end of 
actuator. 


f. Disengage flexible synchronization shafts inside the 


8. PIN, 2 WASHERS 
‚ PIN, 2 WASHERS AND COTTER PIN. 9. ACTUATOR ROD, 
. САР, TORQUE 58-62 LB-FT.* 10. DRAIN TUBE, TORQUE 135-150 LB-IN.* 
. JAM NUT AND KEYLOCK (QTY-2). 11. ROD-END TUBE (TO/FROM NOZZLE PUMP). 
IUE 110-125 LB-IN. * TORQUE 270-300 LB-IN.* 
CAP, TORQUE 270-300 LB-IN. *' 12. HEAD-END TUBE (TO/FROM NOZZLE PUMP). 
CAP, TORQUE 130-150 LB-IN.* TORQUE 58-62 LB-FT.* 
TURNBUCKLE. 13. INSULATION BLANKET. 


Сар AQ == 


% 


FORWARD 
10 O'CLOCK 
POSITION 


FRONT 


379 6788 2462 


A. DISTANCE BETWEEN REAR END OF SHROUD AND FRONT END OF FLAPS. 
| ДЕ ЕУ. 


B. DISTANCE BETWEEN FRONT END OF SHROUD AND FRONT END OF FLAPS. 


Figure 7-5. Nozzle Actuator Removal and Installation 
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head end pressure tubes and remove pressure tubes 
flexible shafts. 
NOTE 


Remove actuator attaching pins from oo 
actuators facilitates removal of flexible shafts. 


g. Disengage turnbuckle jam nuts and key locks. Screw 
turnbuckle until actuator rod is disconnected fi ; 
od. Remove actuator. | 


7-97. Installation. | 7 
a. Nozzle must be full open during following steps. If it 
is not open, use nozzle actuator tester to open nozzle. 
NOTE 
Nominal full open diameter should be 30 1/4 


4.1/8 inches on nozzles. Use diameter recorder 
t op! to measure at aged У space d ов сари 


b. Assure nozzle aaa support ring is ‘not par за. Check 
distance between front end of flaps and either rear (A) or 
front (В) end of outer shroud to see that surfaces are 


parallel. Check at four places around flap a assembly. 


c. Insert actuator synchronizing tool into flexible shaft 
fitting in head end pressure port of replacement actuator. 
Rotate tool until actuator rod is fully extended. 


d. Fitaturnl 


in Hiat im key lock to actuator rod 


taneously. в Rotate ` turnbuckle until mounting 1 pin 
hole of a actuator sigs with tailpipe bracket pin hole. 


f. Use actuator synchronizing tool to make certain that 
actuator rod is still ie extended. 


Removing attaching pins finie adjacent ac uators 
facilitates installation of flexible shafts. 


ün direction to orn actuator 
rod assembly a small amount) at least 1/4 turn but not 
more than 1/2 turn to line up slot i in turnbuckle with key 
lock. Torque turnbuckle locknuts . Lockwire turnbue, cle 


locknuts to key locks. 


When tightening head and rod end pressure and ` 
drain tubes, hold fittings in actuators to keep 
fittings from turning. 


% 


k. Install tube restra aining с clamps to head end, rod end, 
and drain tubes midway between actuators. Install clamps 
between 4 and 8 o'clock actuators where rod end and seal 
Grain tubes bend at 4 o'clock actuator below tee fitting on 
пева end tube at 8 o’clock actuator. 


}. On jace asure distance from rear 
Bowe of f actuator to булас и of stop. Adjust stop on 
replacement actuator to : duplicate this measurement. 


Tighten stop jam nut. 


m. Actuate nozzle to rig diameter of 22 6/16 +-1/16 
| Js зе dia meter г recorder to measure at four equally 
oss trailing edge of primary flaps. 


n. Check stop setting. Measure from rear surface of 
actuator to forward end of stop. Dimensions must be 1.84 
+0 02 inches. 


9. _ Actuate nozzle open. Disconnect nozzle actuator 
tester Gf connected). 


objects. 


| r. Compartment clear of foreign 
s. Close access door. 


7-99. Materials. 


Elbow (2 reqd), R2 


Ássure jury strut is installe d on door 81 L or R. 


a. Install safety strut on door 81 L or R and open door 
82 L or R. 


b. Disconnect three -electrical 
temperature # a a 


connectors from 


пресі outlet medium pressure teflon hose from 


Remove elbow, jam nut, and O-ring from inlet port 


we elbow, jam nut, and O-ring from outlet port 


erature amplifier in position on mounting 
tall four holddown bolts. 


install elbow, O-ring, and jam nut into temperature 
lif er uel inlet Bott. Screw elbow all way in then back 
: essary to align with fuel inlet tube hose. 


Я. Torque jam nut 135 to 150 inch--pounds and lock- 
wire. 

e. Install elbow, jam nut, and O-ring into temperature 
amplifier fuel outlet port. Screw elbow all the way in then 
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| кн!) 
ШЕШІ!) 
и | 


LEGEND: 


1. BOLT AND WASHER (ОТҮ-4). TORQUE 55-70 LB-IN. 
2. ELECTRICAL LEAD (FROM THERMOC OUPLE HARNESS). 
CONNECT FINGERTIGHT. * 
3. ELECTRICAL LEAD (TO NAC). CONNECT FINGER- 
THERMOCOUPLE TIGHT.* 
_ CONNECTOR (J1) | 4. 90° ELBOW, JAM NUT AND O-RING. TORQUE JAM 
NO NUT 135-150 LB-IN. * 
- 5. OUTLET HOSE (ТО AB FUEL PUMP). TORQUE 135- 
150 LB-IN. * 
6. 90° ELBOW, JAM NUT AND O-RING. TORQUE JAM 
NUT 135-150 LB-IN. * 
7. INLET HOSE (FROM MF PUMP). TORQUE 135-150 
LB-IN. * 
8. INPUT ELECTRICAL LEAD (FROM CONITROL ALTER- 
NATOR). CONNECT FINGERTIGHT. * 


* LOCKWIRE REQUIRED 


AN me o" 
Lue подоле елата 


ЕК. Af Ру FORWARD 
аи. ER d TEMPERATURE POSITION) 
Ети P4 ща Зее AMPLIFIER 
ў ГЕ k — И; оооло оосу, educ i m 
INLET COOLING? НА | rs се| i —OUTPUT CONNECTOR 


FUEL CONNECTION; 
ра 


СААЛ Ave a ol 


OUTLET COOLING 
FUEL CONNECTION 


85222 


LOCKWIRE 
AS SHOWN 


RIB NO.3 
COMPRESSOR 
FRONT CASING 


179-А2975-5-С2 


АС-2-8-(118)А 


Figure 7-6. Temperature Amplifier Removal and Installation 
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back it off as necessary to align with fuel outlet tube hose. 7-106. Removal. 
f. Torque jam nut 135 to 150 inch-pounds and secure a. Open door 82 L or R. 
hoc no. b. Remove lockwire and disconnect electrica] connector 


g. Connect fuel inlet hose to inlet elbow. from alternator. 


ща | с. Remove four hold-down nuts and washers. 
h. Torque fitting 135 to 150 inch—pounds and secure 


with lockwire. d. Remove attaching clamp brackets. 
i. Connect fuel outlet hose to outlet elbow. e. Remove alternator body and gasket. 


f. Bend tab—washer open and remove locknut (left 


j. Torque fitting 135 to 150 inch—pounds and secure hand thread) and tab—washer from gearbox shaft, or the 
with lockwire. self—locking nut. 
k. Connect three electrical connectors to temperature NOTE 
amplifier and secure with lockwire. Thread of gearbox shaft is left band. 
1. Perform functional check of exhaust gas g. Using puller, remove rotor from gearbox shaft. 


temperature system. Refer to figure 2-21.Check for fuel ee 
leakage at next engine гипир; no fuel leakage permitted. Z491. instalation. 
NOTE 


Rotor and case of control alternator are matched 
to each other and have same serial number. If 
alternator is faulty, replace both rotor and case 
with a matched set. 


m. Close door 82 L or R. 


7-102. THERMOCOUPLES. The engine must Бе 
removed to gain access to the thermocouples. Refer to 
Т.О.24-779-46, to remove thermocouples from engine. 


7-103. CONTROL ALTERNATOR. See figure 7-7 a. Align key slots and slide rotor on gearbox shaft. 
b. Install key in slot. 


7-104. Tools and Equipment. 
c. Install tab—washer and nut (left hand thread), or 


Wrench, torque, 0 to 200 inch-pounds self—locking nut. 
Puller, 16979161 d. Torque nut 35 to 45 inch—pounds. Lock nut by 
. bending tab. Torque self—locking nut 40 to 45 inch— 
7-105. Materials. pounds. 
Gasket, 416B253P2 e. Install gasket between body and b | 
, | у and gearbox, and slide 
Lockwire, MS20995NC32 body over rotor and studs. 


| Lockwire, М520995 МС 20 
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PAD 
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LEGEND 


. SHAFT KEY 6. GASKET 
. GEARBOX SHAFT 7. CONTROL ALTERNATOR CASE 
. CONTROL ALTERNATOR ROTOR 8. NUT AND WASHER (QTY 2). TORQUE 100-130 LB-IN. 
9 
0 
1 


. TABWASHER . NUT, WASHER, AND BRACKET. TORQUE 100-130 LB-IN. 
‚ LOCKNUT (LEFT-HAND THREAD), 10. NUT, WASHERS, AND BRACKET. TORQUE 100-130 LB-IN. 
TORQUE 35-45 LB-IN. 11. ELECTRICAL LEAD. INSTALL FINGER-TIGH T AND LOCKWIRE 
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Figure 7-7. Control Alternator Removal and Installation 


Change 3 7-18A/(7-18B blank) 


f. Install attaching clamp brackets. 
g. Install four washers and hold down nuts. 
h. Torque hold down nuts 100 to 130 тсй-роипав. 


i. Connect electrical connector to alternator and 
secure with lockwire. 


j Close door 82 L or R. 


7-108. CLEANING, DRAINING AND 
LUBRICATION. 


7-109. CLEANING. 
7-110. Nozzle Hydraulic Filters. See figure 7-8. 
7-111. Tools and Equipment. 


Wrench, torque, 0 to 200 inch-pounds 
Ultrasonic cleaning unit 
Wrench, torque, 0 to 150 inch-pounds 


7-112. Materials. 


Solvent, dry cleaning, P-D-680 
Lockwire, MS20995NC32 


7-113. Disassembly. 
NOTE 
Left and right nozzle hydraulic filters are similar. 


a. Remove lockwire and drain plug from filter bowl and 
allow oil to drain into a suitable container. 


b. Remove lockwire and unscrew filter bowl from filter 
head. 


c. Remove bowl and filter element. 
d. Remove filter element from bowl. 
7-114. Cleaning. 


NOTE 


In addition to the filter cleaning instructions 
contained herein, refer to T.O.9H3-1-1, and 
comply accordingly. 


a. Before cleaning element, cover end with a suitable 
fixture to preveni contaminant from entering interior of 
filter. 


b. Clean filter element and bowl using cleaning solvent 
and a brush that has soft bristles longer than depth of 
pleats in filter element. 


c. A preferred alternate method of cleaning is 
ultrasonic cleanig ifequipment is available. Clean filter for 
5 minutes at room temperature using trichlorethylene or 
equivalent. Position element horizontally in cleaning tank 
and rotate 90 degrees after each minute of cleaning. 
Backflush if possible. 


CAUTION 


Air pressure must not exceed 40 psig maximum to 
prevent filter element damage. 


d. Shake or blow excess solvent from filter element. 
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7-115. Inspection. 


a. Inspect filter element for tears, buckling, 


obstructions, and residual contamination. 
b. Inspect seal seating surfaces for burrs. 
7-116. Assembly. 
a. Insert filter element into bowl. 
b. Screw bolt into filter head. 
c. Torque bowl from 65 to 70 foot-pounds. 
d. Secure bowl with lockwire. 


e. Install drain plug. Torque from 120 to 145 
inch-pounds and secure with lockwire. 


7-117. Testing. 


a. Check assembled filter for leaks during engine 
operation. 


7-118. Thermocouple Harness Connectors. 
7-119. Tools and Equipment. 


Wrench, torque 0 to 200 inch-pounds 
Wrench, torque 100 to 750 inch-pounds 


7-120. Materials. 
Compound, Cleaning, SPRA KLEEN 8666 
7-121. Disassembly. 


a. Disconnect thermocouple harness from rigid 


thermocouple lead. 
b. Disconnect rigid lead from flexible lead. 


c. Disconnect flexible lead from temperature amplifier 
connector J1. 


d. Disconnect flexible lead from electrical junction 
bracket. 


e. Disconnect flexible lead at nozzle area control and 
temperature amplifier connector J3. 


7-122. Cleaning. 


a. Apply SPRA KLEEN to small bristle brush or pipe 
stem cleaner and scrub sockets and pins to remove 
contaminants. 


b. Clean inside of connectors and sealing surfaces as 
described above. 


c. Allow connector to dry for 30 minutes. 
7-123. Assembly. 


a. Assure sealing ring is present in each connector 
prior to mating connector halves. 


b. Install connectors. Torque connectors with metal 
seals 180 to 240 inch-pounds (these include rigid lead 
connectors to thermocouple harness); torque other 
connectors 40 to 60 inch-pounds. 


7-19 
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Figure 7-8. Nozzle Hydraulic Filters 


4С-2-8-(125) 


7-124. Testing. Perform engine checkout, refer to section 
II. 


7-125. LUBRICATION. 


7-126. Filter Priming. If any component in the nozzle 
hydraulic system is removed, causing a loss of prime to the 
nozzle pump, the nozzle hydraulic system must be 
reprimed to prevent cavitation and failure of the nozzle 
pump. The filters affecting the nozzle hydraulic system are 
the two nozzle hydraulic filters and the hydraulic element 
of the lube and hydraulic filter. It is recommended that the 
filter bowls of these three filters be filled with engine 
lubricating oil after cleaning and prior to installation on 
the engine as an aid to the priming procedure given in 
paragraph 7-87. 


7-127. Nozzle Feedback Cables. Refer to section IV for 
lubrication of the nozzle feedback cables. 
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SHOP MAINTENANCE 
7-128. MAINTENANCE PROCEDURES. 


7-129. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 7-3 lists the functional line replaceable 
units (LRU) of the system with the location of applicable 
maintenance procedures. Shop maintenance procedures, 
when contained in this manual are referenced by 
paragraph numbers; when contained іп accessory 
publication, the T.O. numbers of the applicable manuals 
are listed. Manuals in the F-4 series or in general aircraft 
series are listed when containing procedures directly 
applicable to the LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T.O. numbers are listed. 


Table 7-3. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 
Unit Number 


Nozzle area control 512D728G 


Nozzle pump 512D866P 


Nozzle actuator 868C985P 


Temperature amplifier 874C585P 


108R531P 
108R532P 


Thermocouples 


Control alternator 868C691P 


7-130. PACKAGING. 


7-131. Components to be forwarded to the next higher 
level of maintenance for repairs, test, or check must be 
cleaned, preserved and packaged for protection against 
physical and mechanical damage during subsequent 
handling, shipping and storage. For preservation and 
packaging methods referred to herein, refer to AFP71-4 
volumes 1 and 2. Components packed for forwarding must 
further be identified, marked and documented in 
accordance with applicable Air Force procedures. 


Applicable Maintenance 
Procedures / Publications 


Applicable Maintenance 
Procedures/Publications 
Shop 
(Intermediate Level) 


Overhaul/IPB 
T.O.2J—J79-46 
T.O.2J—J79-46 
T.O.2J-J79-46 
Т.О.24-779-46 


T.O.2J—J79-46 


Т.О.24-779-46 
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LUBRICATION SYSTEM 


DESCRIPTION 
8-1. SYSTEM. See figure 8-1. 


8-2. The lubrication system comprises three subsystems 
which assure adequate lubrication and cooling of the 
engine bearings, seals, and accessory drive gears. An oil 
supply subsystem filters and discharges oil under high 
pressure onto the main engine bearings and seals and the 
accessory drive gears and bearings. A scavenge subsystem 
recovers the oil from the bearing sumps and gearboxes, 
filters and cools it, and returns it to the oil tank for reuse. 
A tank pressurizing and sump vent subsystem maintains 
the proper air pressure relationships in the oil tank and 
bearing sumps to ensure proper functioning of the lube 
pump and the oil seals. 


8-3. COMPONENTS. 
8-4. LUBE SUPPLY SUBSYSTEM. 
a. Oil tank. 
b. Main lube and hydraulic pump. 
c. Lube and hydraulic filter. 
d. Pressure transmitter relief valve. 
e. Lube nozzles. 
f. Nozzle pump inlet pressure relief valve. 
g. Oil tank fill/drain line filter. 
8-5. SCAVENGE SUBSYSTEM. 
a. Transfer gearbox scavenge pump. 
b. Rear gearbox scavenge pump. 
c. №. 3 bearing scavenge pump. 
d. Scavenge oil filter. 
. Anti-static leakage check valve. 
Afterburner oil cooler. 


Main oil cooler. 


2 0а ты Ф 


. Аш oil cooler. 
Air oil cooler pressure relief valve. 


8-6. TANK PRESSURIZING AND SUMP VENT 
SUBSYSTEM. 


a. Bearing sumps and gearboxes. 


-. 


b. Tank pressurizing and sump vacuum relief valve. 
c. Sump vent check valve. 


8-7. OIL TANK. See figure 8-1. The oil tank stores the oil 
used in the lubrication system, the variable nozzle system, 
and in the aircraft constant speed drive and electrical 
generating system. 


8-8. The oil tank, which is between the 12 and 3 o’clock 
positions on the compressor front casing, has an oil 


capacity of 5.3 +0.2 gallons. The tank is constructed such 
that oil supply to the lubrication system is interrupted 
during inverted flight, due to the inability of the scavenge 
pumps to recover the oil from the sumps and gearboxes. 
The tank will supply oil to the variable nozzle system 
during brief periods of inverted flight; but supply for the 
constant speed drive system is uninterrupted regardless ОГ 
flight attitude. 


8-9. A priority system is maintained by the oil tank such 
that oil supply for the constant speed drive system is 
interrupted if less than 2.2 gallons of oil remains in the 
tank, and supply to the variable nozzle system is 
interrupted if less than 0.9 gallon remains. The remaining 
oil provides lubrication for the bearings, gears, and oil 
seals. 


CAUTION 


Oil supply for the CSD can be interrupted if tank 
level drops 14 pints. 


8-10. MAIN LUBE AND HYDRAULIC PUMP. See 
figure 8-1. The main lube and hydraulic pump discharges 
oil, under pressure, to lubricate and cool the bearings, 
gears, and oil seals. The hydraulic element supplies oil for 
the variable nozzle system. 


8-11. The main lube and hydraulic pump, which is on the 
right rear pad of the rear gearbox, is а positive 
displacement, dual element, rotary vane type pump. The 
no. 1 element (nearest the drive coupling) is the lube 
element; the no. 2 element is the hydraulic element. See 
table 8-1 for design features of the lube and hydraulic 
pump. 

8-12. LUBE AND HYDRAULIC FILTER. See figure 8-1. 
The lube and hydraulic filter removes particles from the 
lube oil and the hydraulic oil prior to its distribution to the 
systems. 


8-13. The lube and hydraulic filter, which is an assembly 
of two filter elements on a single filter body, is bolted on the 
discharge ports of the main lube and hydraulic pump. 
Each filter incorporates a check valve, to prevent oil flow 
during engine shutdown, and a shutoff valve which closes 
to prevent oil loss from the system when the filter element 
is removed. The elements are essentially the same but are 
not interchangeable. See table 8-1 for design features of 
the lube and hydraulic filter. 


8-14. PRESSURE TRANSMITTER RELIEF VALVE. See 
figure 8-1. The pressure transmitter relief valve protects 
the oil pressure transmitter (a QEC component) from the 
high oil pressure that occurs during sub-zero starts. 


8-15. The pressure transmitter relief valve is in the lube 
pressure sensing line and relieves to the lube inlet of the 
main lube pump. 


8-16. LUBE NOZZLES. The lube nozzles direct a stream 
of oil onto the areas to be lubricated and cooled. 


8-17. Lube nozzles may either be in the form of tubes that 
are connected to manifolds in the bearing areas and 
gearboxes or are made up of internal ports cast into the 
gearbox casing. 
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Table 8-1. Leading Particulars 


Leading Particulars 


MAIN LUBE AND HYDRAULIC PUMP 


Rotation 

Shear section 
Main shaft 
Hydraulic element 

Pumping capacity 
Lube element 
Hydraulic element 

Discharge pressure 
Lube element 
Hydraulic element 


LUBE AND HYDRAULIC FILTER 


Rated flow 
Lube element 
Hydraulic element 
Filtration capability 
Lube element 
Hydraulic element 


TRANSFER GEARBOX SCAVENGE PUMP 


Rotation 

Shear section 

Pumping capacity 
No. 1 element 
No. 2 element 

Rated speed 

Discharge pressure 


REAR GEARBOX SCAVENGE PUMP 


Rotation 
Shear section Ж 
Pumping capacity 
No. 1 element 
No. 2 element 
No. 3 element 
Rated speed 
Discharge pressure 


NO. 3 BEARING SCAVENGE PUMP 
Rotation 

Shear section 

Pumping capacity (each element) 
Rated speed 

Discharge pressure 


SCAVENGE OIL FILTER 


Rated flow 
Filtration rating 


§-2 


Specifications 


CCW when viewed from the drive end 


800 to 1000 in. lb. 
200 to 300 in. lb. 


11.8 gpm maximum 
4.1 ерт maximum 


40 to 60 psi above sump vent pressure (uninstalled) 
70 to 110 psig. 


12.5 gpm 
3.9 gpm 


149 microns 
46 microns 


CW when viewed from the drive end 
400 to 500 in. lb. 


11 gpm maximum 
2.7 gpm maximum 
3798 RPM 

70 to 140 psig 


CW when viewed from the drive end 
400 to 500 in. lb. 


11 gpm maximum 
5.2 gpm maximum 
3.9 gpm maximum 
3815 rpm 

70 to 140 psig 


CCW when viewed from the drive end 

80 in. lb. 

3 gpm maximum 

7685 rpm shaft speed. A 2.5 to 1 gear reduction is 
inside the pump. 

70 to 140 psig 


12 gpm 
46 microns 
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8-18. OIL TANK FILL/DRAIN LINE FILTER. The 
fill/drain line filter (a QEC component) prevents 
contamination of the engine oil tank during oil servicing. 
The filter is in the oil tank fill/drain line at the 5 o’clock 
position near the oil servicing bracket. 


8-19. TRANSFER GEARBOX SCAVENGE PUMP. See 
figure 8-1. The transfer gearbox scavenge pump recovers 
oil from the transfer gearbox and the sump behind the no. 
1 bearing. 


8-20. The transfer gearbox scavenge pump, which is 
mounted on the bottom rear pad of the transfer gearbox, 
is a positive-displacement, two-element pump. An inlet 
screen in the gearbox, and one in the inlet line from the 
bearing sump, removes particles larger than 0.030 inch in 
diameter from the oil. The two elements discharge 
through a common port. See table 8-1 for detailed 
specifications of the transfer gearbox scavenge pump. 


8-21. REAR GEARBOX SCAVENGE PUMP. See figure 
8-1. The rear gearbox scavenge pump recovers oil from the 
rear gearbox and the climb and dive portions of the no. 2 
bearing sump. 


8-22. The rear gearbox scavenge pump, which is mounted 
on the bottom rear pad of the rear gearbox, is a 
positive-displacement, three-element pump. An inlet 
screen in the gearbox port, and one in each outlet fitting 
on the compressor rear frame removes particles larger 
than 0.030 inch in diameter from the oil. The three 
elements discharge through a common port. 


8-23. NO. 3 BEARING SCAVENGE PUMP. See figure 
8-1. The no. 3 bearing scavenge pump recovers oil from the 
no. 3 bearing sump. 


8-24. The no. 3 bearing scavenge pump, which is mounted 
on the rear of the turbine frame hub, is a positive 
displacement, two-element pump. An inlet screen in each 
inlet port removes particles larger than 0.030 inch in 
diameter from the oil. The two elements discharge 
through a common outlet. See table 8-1 for detailed 
specifications of the no. 3 bearing scavenge pump. 


8-25. SCAVENGE OIL FILTER. See figure 8-1. The 
scavenge oii filter removes contamination from the 
scavenge oil before it is returned to the oil tank for reuse. 


8-26. The scavenge oil filter, which is at the 8 o'clock 
position on the compressor front casing, contains a 
cleanable filter element and a pressure relief valve. The 
pressure relief valve permits unfiltered oil to bypass the 
element should the pressure drop exceed 15 +1.5 psi. 


8-27. ANTI-STATIC LEAKAGE CHECK VALVE. See 
figure 8-1. The anti-static leakage check valve prevents oil 
from returning to the gearboxes when the engine is shut 
down. 


8-28. The anti-static leakage check valve is within the 
fitting in the discharge port of the scavenge oil filter. The 
valve permits oil to flow from the scavenge filter toward 
the oil tank but prevents reverse flow during engine 
inactivity. 


8-4 Change 3 


8-29. AIR OIL COOLER. The air oil cooler is installed as 
an intake roll unit with the compressor inlet bellmouth. 
The air oil cooler assists the main and afterburner oil 
coolers in cooling of the combined CSD and engine 
lubrication systems. 


8-30. AIR OIL COOLER PRESSURE RELIEF 
VALVE. The pressure relief valve is mounted to the air oil 
cooler at approximately the 10 o'clock position. Its 
function is to limit oil cooler differential pressure in the 
event of restricted flow through the cooler. Access is with 
the engine removed. 


8-31. AFTERBURNER OIL COOLER. See figure 8-1. 
The afterburner oil cooler reduces the temperature of the 
scavenge oil when the engine is operating in afterburner. 


8-32. The afterburner oil cooler, which is at the 9 o'clock 
position on the compressor rear casing, comprises an oil 
control section and oil passages which route the oil over 
fuel tubes. The fuel tubes contain small baffles which 
agitate the fuel against sides of the tubes. 


8-33. An oil bypass valve separates the inlet and outlet 
chambers. The valve is opened by oil temperature and 
pressure differential. 


8-34. MAIN OIL COOLER. See figure 8-1. The main oil 
cooler reduces the temperature of the scavenge oil, using 
main fuel flow as a coolant. 


8-35. The main oil cooler, which is at the 4 o'clock position 
on the compressor rear casing, is identical to the 
afterburner oil cooler. 


8-36. TANK PRESSURIZING AND SUMP VACUUM 
RELIEF VALVE. See figure 8-1. The tank pressurizing 
and sump vacuum relief valve regulates the air pressure 
in the oil tank and controls sump vent air to prevent oil 
venting and/or air deficiency in the bearing sumps and 
gearboxes. 


8-37. The tank pressurizing and sump vacuum relief 
valve, which is at the 2 o'clock position on the compressor 
rear casing, comprises two separate valves. The tank 
pressurizing valve limits the amount that tank pressure 

can exceed engine bay pressure. The sump vacuum re- 

lief valve limits the amount that sump pressure can be- 
come negative relative to the outlet of the tank pressur- 
izing valve (ambient). 


8-38. SUMP VENT CHECK VALVE. The sump vent 
check valve allows air to enter the tank should sump 
pressure become greater than tank pressure. 


8-39. The sump vent check valve is within the inlet fitting 
of the oil tank. It prevents tank air pressure and oil from 
flowing to the sumps. 


OPERATION 
8-40. SEQUENCE OF OPERATION. 


8-41. OIL TANK. See figure 8-1. Oil supply for the 
lubrication system flows through a port, in the bottom of 
the tank. Inverted flight attitude interrupts the lube 
supply. Oil supply for the variable nozzle system is 
contained in a priority compartment within the oil tank. 
A flexible pickup within this compartment remains 
submerged regardless of the flight attitude; however, the 
capacity of the compartment is only large enough to 
maintain the oil supply during inverted flight for 


approximately 30 seconds. The gravity valve in this 
compartment prevents the oil from exiting into the main 
tank during inverted flight operation. The hydraulic 
compartment inlet is high encugh to terminate oil supply 
for the variable nozzle system if the oil level drops below 
0.9 gallons during level flight. 


8-42. Oil supply for the constant speed drive system is 
taken from an area in the center of the tank. A flexible 
pickup, which is confined by perforated baffles, assures a 
continuous supply of oil for the constant speed drive 
system regardless of flight attitude. The tip of the pickup 
is unable to remain submerged when the oil level drops 
below 2.2 gallons during level flight so that the small 
amount of oil remaining in the tank is reserved for the 
variable nozzle and lubrication systems. Normal oil level 
is just beneath the plenum chamber when the aircraft is 
in a level attitude. 


8-43. The scavenge oil, which is being returned to the 
tank, contains a large volume of air, which is removed by 
a deaerator within the tank. The air within the tank is 
regulated to produce a tank pressure that reduces oil 
foaming and at the same time provides a positive inlet 
pressure for the supply pumps. A plenum chamber, with 
interconnected piping and a master valve, accummulates 
the air and vents it overboard. 


8-44. During level flight air is piped from the top of the 
tank, through the master valve, and to the plenum 
chamber by two tubes. During a climb or dive, a ball within 
the master valve closes the port leading from the tube that 
becomes submerged. When the aircraft returns to level 
attitude, the oil purged from the vent tubes drains back to 
the main tank through the inverted air vent tube. During 
inverted flight operation, the ball in the master valve 
covers the port to the plenum chamber from both air vent 
tubes; the air is then vented to the plenum chamber 
through the inverted air vent tube. To prevent the oil in 
the vent tubes from holding the ball of the master valve 
over the port leading to the plenum chamber when the 
engine is turned back over, a relief valve opens and vents 
the air to the plenum chamber. 


8-45. The sump vent check valve in the tank prevents the 
tank from compression due to a rapid ambient pressure 
rise during a descent. It also provides a relief for an 
excessive sump air supply. 


8-46. MAIN LUBE AND HYDRAULIC PUMP. See 
figure 8-1. Oil flows from the oil tank through two lines; a 
24-mesh screen at each inlet port removes particles in 
excess of 0.030 inch in diameter from the oil. The pump 
discharges oil to the lube and hydraulic filters that are 
mounted on the outlet ports. A pressure relief valve 
bypasses the hydraulic element discharge to the inlet 
when the pressure difference exceeds 70 to 100 psi. This 
valve prevents the hydraulic element from producing 
excessive oil pressures in the nozzle hydraulic pump 
cavity. 


8-47. LUBE AND HYDRAULIC FILTER. See figure 8-1. 
Oil from the lube element of the lube and hydraulic pump 
flows through the lube element of the filter, through the 
anti-static leak check valve in the filter body and out the 
outlet. If the filter element becomes clogged, causing a 
pressure drop of more than 25 4-2 psi (35 psi for P7 Filter) 
to occur, the relief valve opens and permits unfiltered oil 
to flow to the outlet. 
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8-48. A restrictor fitting at the filter outlet provides an oil 
pressure tap. The restrictor orifice produces a pressure 
drop when a relief valve in the transmitter line is open, 
such as during cold weather starting when high oil 
viscosity causes excessively high oil pressure. This valve 
and orifice protects the oil pressure transmitter from 
receiving the actual oil pressure until oil viscosity and the 
resulting oil pressure decreases. 


8-49. When the filter bowls are removed, a shutoff valve 
closes to prevent oil from draining from the oil tank. The 
filter bowl holds the shutoff valve open when the filter is 
assembled. 


8-50. PRESSURE TRANSMITTER RELIEF VALVE. See 
figure 8-1. At sub-zero temperature, lube oil pressure is 
higher than normal due to the increased viscosity of the 
oil. The pressure relief valve opens and bypasses oil when 
the pressure exceeds 90 to 100 psi to protect the 
transmitter. A restricting orifice in the fitting on the lube 
filter limits the oil flow through the relief valve when it is 
open and causes a pressure drop. As the viscosity of the oil 
decreases, the oil pressure decreases and the pressure 
relief valve closes. The transmitter then measures actual 
lube pressure. 


8-51. LUBE NOZZLES. The number of jets and the 
approximate flow of oil into the various areas is as follows: 


Nominal Flow 


In GPM at 
No. Of 35 psi and 
Location Jets 70° F 
Inlet gearbox 4 1.1 
No. 1 bearing sump 2 0.4 
Transfer gearbox 14 3.4 
A/B fuel pump drive 2 0.2 
shaft 
Horizontal shaft 1 0.2 
support bearing 
Rear gearbox 4 1.4 
No. 2 bearing area 4 2.4 
No. 3 bearing area 3 1.9 


8-52. TRANSFER GEARBOX SCAVENGE PUMP See 
figure 8-1. The no. 1 element, which is nearest the drive 
spline, consists of two internal gear assemblies in parallel 
which scavenge oil from the transfer gearbox during a dive 
or level flight attitude. The oil in the transfer gearbox 
includes the oil delivered to the front gearbox, the AB fuel 
pump, and to the horizontal shaft support bearing and 
rear gearbox during a dive attitude. The no. 2 element 
scavenges oil from the sump behind the no. 1 bearing. A 
tube, with its inlet port in the sump, passes through strut 
no. 4 of the front frame. A hose conducts the oil from this 
tube to the inlet of the scavenge pump. An inlet screen is 
installed in the reducer on the pump. 
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8-53. REAR GEARBOX SCAVENGE PUMP. See figure 
8-1. The no. 1 element, which is nearest the drive spline, 
scavenges the oil from the rear gearbox during a climb or 
level flight attitude. The oil in the gearbox includes the oil 
ported through the nozzle hydraulic pump bleed port and 
the transfer gearbox and horizontal shaft support bearing 
during a climb. The no. 2 element scavenges oil from the 
rear portion of the no. 2 bearing sump; the no. 3 element 
scavenges oil from the front portion of the no. 2 bearing 
sump. An inlet screen in the pump mounting pad of the 
gearbox and one in each of the outlet fittings of the 
compressor rear frame remove particles in excess of 0.030 
inches in diameter. 


8-54. NO. 3 BEARING SCAVENGE PUMP. See figure 
8-1. The no. 3 bearing pump is driven through a flexible 
shaft which splines into the turbine cooling air baffle. The 
no. 1 element, which is nearest the drive spline, scavenges 
oil from the front portion of the no. 3 bearing sump; the 
no. 2 element scavenges oil from the rear portion of the 
sump. The oil is discharged into a tube which conducts the 
oil from the turbine frame hub to the outer end of strut no. 
4. 


8-55. SCAVENGE OIL FILTER. See figure 8-1. Oil from 
the three scavenge pumps, and the replenishing supply 
returned from the nozzle hydraulic pump, enters around 
the outside of the element and flows through the screen to 
the central core. If the element becomes clogged to the 
extent that the pressure drop exceeds 15 +1.5 psi, the oil 
bypasses through the relief valve. 


8-56. AFTERBURNER OIL COOLER. See figure 8-1. 
Scavenge oil flowing out of the cooler flows around a 
thermostat which holds the oil bypass valve open when oil 
temperature is below 110°F, since the oil does not require 
| additional cooling. When oil temperature exceeds 155 
+5°F, the valve is closed and the oil is routed through the 
cooler passages. The bypass valve spring permits the oil to 
bypass the cooler if the pressure drop across the cooler is 
40 to 65 psi. Below 40 psi pressure drop, the bypass valve 
is completely closed, and at 65 psi pressure drop, the 
bypass valve is completely open. 


8-57. MAIN OIL COOLER. See figure 8-1. The operation 
of the main oil cooler is the same as that of the afterburner 
oil cooler. Refer to paragraph 8-56. 


8-58. TANK PRESSURIZING AND SUMP VACUUM 

RELIEF VALVE. See figure 8-1. The tank pressurizing 
valve vents air from the oil tank whenever the air pressure 
in the tank exceeds ambient by 4.5 +0.5 psi. Airflow 
through the valve produces a pressure drop so tank 
pressure is normally somewhat higher. The air supply to 
the tank is continuous, by the action of the scavenge 
pumps whose combined output is approximately 2 1/3 
times the capacity of the main lube and hydraulic pump. 


8-59. The withdrawal of air from the engine bearing 
sumps and gearboxes creates a deficiency of air in the 
system. The oil seals, with relatively high pressure 
9th-stage air surrounding the sumps, permit some air to 
enter the sumps. The condition of the seals determines the 
amount of air provided in this manner. The remainder of 
the deficiency creates a negative pressure in the sumps 
(relative to the tank pressurizing valve outlet chamber). 
When sump pressure decreases to 1.5 +.5 psi below the 
tank pressurizing ambient sensing port, the sump vacuum 
relief valve permits air to flow into the sumps; therefore, 
the air vented from the oil tank may split some reentering 


8-6 Change 4 


the sumps, the remainder being vented to ambient. 


8-60. If an excessive amount of air enters the sumps, such 
that the sump pressure becomes more positive than tank 
pressure, it is then directed into the tank. This is an 
abnormal condition and high oil consumption results. 


8-61. SUMP VENT CHECK VALVE. During a rapid 
descent, when ambient air pressure increases more 
rapidly than tank pressure, air is ported through the sump 
vacuum relief valve to the sumps and the oil tank. Faulty 
oil seals, permitting an excessive amount of air to enter 
the sumps, also port air into the tank. Air pressure in the 
sumps must exceed tank pressure by approximately у psi 
in order to open the valve. 


THEORY OF OPERATION 
8-62. GENERAL. 


8-63. Oil flows from the oil tank to the main lube and 
hydraulic pump. See figure 8-1. Screens at the inlet ports 
of the pump prevent particles in excess of 0.030 inch in 
diameter from entering the pump. The pump contains two 
elements, one of which discharges oil into the lube filter 
element, the other discharges oil into the hydraulic filter 
element. The hydraulic element of the pump incorporates 
a relief valve to limit pump discharge pressure - the main 
element does not incorporate a relief valve. Oil supply to 
the hydraulic system is independent from the lube system. 


8-64. The lube and hydraulic filter, which bolts onto the 
pump discharge ports, contains two elements, one for lube 
supply and the other for hydraulic supply. A fitting on the 
lube filter, downstream from the filter element, conducts 
oil pressure to the aircraft pressure transmitter for 
cockpit indication. A relief valve in the pressure sensing 
line prevents excessive pressure, such as occurs during 
cold weather starting when oil viscosity if high, from 
damaging the pressure transmitter. An orifice in the 
fitting on the filter produces a pressure drop in the sensing 
line when the relief valve is open. 


8-65. From the lube element of the filter, the oil flows to 
the gearboxes and bearing sumps. Oil supply for the rear 
gearbox enters through a port on the right end of the 
gearbox housing. Oil enters through an orifice fitting on 
the side of the horizontal shaft support bearing housing. 
Oil enters the transfer gearbox through two ports on the 
rear casing, and it is piped to the drive shaft bearings of 
the afterburner fuel pump. The oil for the no. 1 bearing 
area and the front gearbox flows through a tube in strut 
no. 4 of the compressor front frame. Oil supply for the no. 
2 bearing area flows through the inside tube in strut no. 5 
of the compressor rear frame; and for the no. 3 bearing 
area it flows through a tube in strut no. 3 of the turbine 
frame. 


8-66. From the hydraulic element of the filter, oil flows to 
the inlet of the nozzle ритр. :А pressure relief valve on а 
tee in this line relieves oil, which returns from the nozzle 
actuators when the nozzle is closing, to the scavenge 
system. For a description ог the nozzle system, refer to 
paragraph 7-1. 


8-67. The oil is scavenged from both the front and rear of 
each lubrication area to ensure complete scavenging 
during climb and dive attitudes, as well as during level 
flight. The flow path for each area is as follows: 


a. Front gearbox and no. 1 bearing sump 


Climb 


Dive 


b. Transfer gearbox. 


Climb 


Dive 


Through a tube leading 
from behind no. 1 
bearing, through strut 
no. 4 of the front 
frame, and into an 
external hose to the 
transfer gearbox 
scavenge pump. 


Through the open 
portion of the bottom 
strut of the front frame 
and into the transfer 
gearbox. 


Through the gearbox 
pressure equalization 
line and into the rear 
gearbox. 


Into the transfer 
gearbox scavenge 


pump. 


c. Horizontal shaft support bearing 


Climb and dive 


d. Rear gearbox 


Climb 


Dive 


e. No. 2 bearing sump 


Climb 


Dive 


f. No. 3 bearing sump 


Climb and dive 


Into the gearbox 
pressure equalization 
line and into the 
transfer or rear 
gearbox. 


Into the rear gearbox 
scavenge pump. 


Through the gearbox 
pressure equalization 
line and into the 
transfer gearbox. 


Through the outer tube 
in strut no. 5 of the 
compressor rear frame 
and through external 
piping to the rear 
gearbox scavenge 
pump. 


Through a tube in strut 
no. 6 of the compressor 
rear frame and through 
external piping to the 
rear gearbox scavenge 
pump. 


Through internal 
piping to the no. 3 
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bearing scavenge pump 
and out a tube in strut 
no. 4 of the turbine 
frame. 


8-68. Inlet screens at each scavenge pump inlet port 
prevent particles in excess of 0.03 inch in diameter from 
entering the pump elements. The output of the three 
scavenge pumps is combined and delivered to the scavenge 
oil filter, which removes contaminants from the oil before 
it is returned to the oil tank. An anti-leakage check valve 
at the outlet of the filter prevents the oil in the tank from 
returning to the sumps and gearboxes when the engine is 
shut down. From the scavenge filter, the oil is routed 
through the aircraft air-oil cooler and back to the A/B oil 
cooler and the main oil cooler of the engine to lower the 
scavenge oil temperature, and then it is piped back to the 
oil tank. | 


8-69. The bearing sumps fully surround the engine 
bearings. A carbon rubbing oil seal on each side of the no. 
2 and no. 3 bearing sumps keeps the 011 within the sump. 
A cooling cavity, which surrounds the sumps, isolate the 
sumps from the high temperature engine environment 
and maintains a high air pressure outside the sumps 
(relative to sump pressure), which pressure loads the oil 
seals against the race and minimizes oil leakage across the 
oil seals. Air from the 9th-stage air extraction manifold is 
piped to the cooling cavities. Labyrinth-type air seals 
confine the air to the cooling cavities. 


8-70. Ninth-stage air is also piped to a chamber between 
the two rows of carbon segments of the no. 1 bearing oil 
seal. The segments nearest the bearing serve as an oil seal; 
the rear segments serve as an air seal. 


8-71. If an oil seal (or seals) is defective, an excessive 
amount of 9th-stage air enters the sump (or sumps). The 
increased sump temperature, due to the 9th-stage air 
flowing into the sump, causes excessive oil consumption, 
particularly during flight. An excessive amount of air 
leakage into an individual sump may not necessarily upset 
the regulation for the combined sump vent pressure, but 
the excessive amount of air returning to the tank carries 
some oil overboard through the aircraft sump vent line. 


8-72. The oil that is returned to the oil tank by the 
scavenge pumps is routed into a deaerator to remove the 
entrained air from the oil. The air pressure within the 
tank, resulting from this continuous supply of air, is 
regulated by the tank pressurizing valve to 4.5 +0.5 psi 
above ambient. Airflow through the valve creates an 
additional pressure drop, so tank pressure is maintained 
at a slightly higher value. 


8-73. Some of the air that is discharged from the tank 
pressurizing valve flows through the open sump vacuum 
relief valve to make up for the air being evacuated from 
the sumps; the remainder of it is piped overboard by 
aircraft piping. If an obstruction occurs in the overboard 
vent line, or too great an airflow is being routed through 
the tank pressurizing valve (an excessive amount of air 
entering the combined sump) a pressure is created at the 
inlet to the sump vacuum relief valve which forces 
additional air into the sumps. This causes sump pressure, 
and consequently oil consumption, to increase. Proper 
functioning of the oil seals and the accessory drive seals, 
therefore, is imperative for satisfactory operation of the 
lube system. 


8-7 
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8-74. The combined sump vent is connected to the tank 
pressurizing and sump vacuum relief valve. Individual 
sumps are vented as follows: 


a. No. 1 bearing sump, which is interconnected to the 
transfer gearbox, by the hollow drive shaft and the open 
cavity through which it passes in the front frame, and to 
the rear gearbox, by the drive shaft housings and the 
pressure equalization line between the gearboxes, is 
vented through a port on the left end of the transfer 
gearbox. 


b. No. 2 bearing sump is vented through the outer tube 
in strut no. 1 of the compressor rear frame. 


с. Мо. З bearing sump is vented through a tube in strut 
no. 6 of the turbine frame. 


TOOLS AND TEST EQUIPMENT 
8-75. GENERAL. 


8-76. In order to perform maintenance on the system or 
components, the special tools and test equipment listed in 
table 8-2 should be used. Alternate equipment with equal 
or greater range and accuracy than that in the Alternate 
Equipment column may be substituted. The listed tools 
and test equipment are for performing aircraft and shop 
maintenance procedures in this section of the manual. 


Table 8-2. Tools and Test Equipment 


Alternate 
Equip. 
Accuracy 


Alternate 
Identification Equip. 
No. Range 


Pressure readout gage set 1C2995G3 


Oil servicing unit PMU-29/E 


Torque wrench 


Torque wrench 


Torque wrench 


AIRCRAFT MAINTENANCE 
8-77. REPLACEMENT AND ADJUSTMENT. 


WARNING 


Engine synthetic hydraulic and lubrication oil 
(MIL-L-7808) is harmful to some substances. Be 
careful not to spill oil on electrical wiring, painted 
areas, rubber parts, or other units. Synthetic oil 
spilled on painted surfaces or on rubber 
components must be wiped off at once. Use a clean 
cloth saturated with aliphatic naphtha 
(TT-N-95). Prolonged contact with engine oil 
may irritate the skin and eyes. Wash hands with 
soap and water before touching any food. Hoses 
and seals made for use with petroleum oils must 
not be used with synthetic oil. 


8-78. To remove and replace some of the lubrication 
system components the engine must first be removed from 
the aircraft. Reference is then made to T.O.2J—J79-46 
Intermediate Maintenance, for removal and installation 
instructions of these components. The affected lubrication 
system components are as follows: oil tank afterburner oil 
cooler, main oil cooler, tank pressurizing and relief valve 
and sump vent check valve. 


8-8 


О to 1200 
inch-pounds 


0 to 600 
inch-pounds 


О to 100 
inch-pounds 


To read engine pressures. 


Flushing for lube system 
contamination. 


Torque lube and hydraulic 
pump mounting nuts. 


Torque fittings on rear 
gearbox scavenge pump. 


Torque fittings on rear and 
transfer gearbox scavenge 
pumps. 


8-79. TRANSFER GEARBOX SCAVENGE PUMP 
REPLACEMENT. See figure 8-2. 


8-80. Tools and Equipment. 


Torque wrench, 0 to 100 inch-pounds 
Torque wrench, 0 to 600 inch-pounds 


8-81. Materials. 

Lockwire, MS20995NC32 
8-82. Removal. 

a. Open door 74 L or R. 


b. Remove the lockwire from hold-down bolts, jam nuts 
and fittings. 


c. Remove clamps from the tube and oil hose connected 
to the elbow at the pump outlet port. 


d. Disconnect the tube and oil hose connected to the 
elbow at the pump outlet port. 


NOTE 


The jam nut on the elbow must be held with a 
wrench while disconnecting the tube and oil hose 
to prevent the elbow from coming loose. 


e. Disconnect the front frame scavenge tube, connected 
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Figure 8-2. Transfer Gearbox Scavenge Pump Removal and Installation 


to the union-reducer at the pump inlet port. 


NOTE 


The hex nut оп the union-reducer must be held 
with a wrench while disconnecting the front 
frame scavenge tube to prevent the 
union-reducer from coming loose. 


f. Remove Ше inlet screen from the union reducer and 
inspect it for chips. 


g. Remove the four bolts and washers that secure the 
pump to the transfer gearbox. 


h. Remove the transfer gearbox scavenge pump. 


NOTE 


If pump is to be replaced, remove elbow, union 
reducer, and all O-rings. 


i. Remove and discard scavenge pump gasket. 
8-83. Installation. 


a. Install the union reducer together with new O-ring 
at scavenge pump inlet. 


b. Torque union reducer 360 to 400 inch-pounds and 
secure with lockwire. 


c. Install the elbow together with new O-ring at pump 
outlet port. 


d. Torque jam nut 270 to 300 inch-pounds and secure 
with lockwire. 


e. Install new scavenge pump gasket on pad of transfer 
gear box. 


f. Fitscavenge pump to gearbox and secure with 4 bolts 
and washers. 


g. Torque bolts 55 to 70 inch-pounds and secure with 
lockwire. 


h. Install inlet screen into the union-reducer and 
connect the front frame scavenge tube to the 
union-reducer at the pump inlet port. 


i. Torque the fitting 450 to 550 inch-pounds and secure 
with lockwire. 


j Connect the tube and oil hose to the elbow at the 
pump outlet port. 


k. Torque the fitting 270 to 300 inch-pounds and secure 
with lockwire. 


l. Install clamps on tube and oil hose connected to the 
elbow at the pump outlet port. 


m. Assure that the engine compartment is clear of 
foreign objects. 


n. Close door 74 L or R. 


8-84. TRANSFER GEARBOX OIL SCREEN 
REPLACEMENT. See figure 8-3. 


8-85. Materials. 


Adhesive, synthetic rubber, EC776 
Lockwire, MS20995NC32 
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8-86. Removal. screen mounting flange, and cement in place with 
heti dhesive. 
пе oen door BER. synthetic rubber adhesive 
b. Remove the drain plug and drain the oil into a 
suitable container. b. Install the oil screen, cover plate and four hold down 
bolts. 
c. Remove the four hold down bolts and remove the У 
cover plate, oil screen, and two gaskets. 
8-87. Installation. с. Torque bolts 25 inch-pounds and lockwire. 
NOTE 
The oil screen should be installed with the d. Torque drain plug 60 to 80 inch—pounds and lock- 
window facing aft and be adjacent to the scavenge wire. 
pump inlet. 
a. Install two new gaskets one on each side of the oil e. Close door 73 L or R. 
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8-88. REAR GEARBOX SCAVENGE PUMP 
REPLACEMENT. 


8-89. Tools and Equipment. 


Torque wrench, 0 to 100 inch-pounds 
8-90. Materials. 


Gasket, 416B167P2 
Seal (3 геад), R302PO1Y 
Lockwire, MS20995NC32 


8-91. Removal. 
a. Open door 83 L or R. 


b. Remove hose between inlet port of scavenge pump 
and fitting at strut no. 5 of compressor rear frame. Also 
remove tube hose between pump and fitting at strut no. 6. 
Remove filter screens from inside fittings at rear frame 
struts, and inspect for foreign material. 


c. Remove bolts and washers that secure flanged 
connector to discharge port of pump. 


d. Remove bolts, washers, and nuts that attach drain 
manifold to brackets on forward and rear sides of gearbox. 
Remove the nuts and washers that secure brackets to two 
lower studs on gearbox, and remove brackets. From 
forward side of gearbox unscrew two lower studs until they 
disengage from threads in scavenge pump flange. Remove 
nut and washer that secure pump to gearbox. 


e. Remove scavenge pump and discard pump gasket. 
f. Check inlet screen mounting pad of gearbox is clean. 


8-92. Installation. 


a. Insert filter screen into inlet port in pump mounting 
pad of gearbox. Insert filter screens into scavenge oil 
fittings at struts no. 5 and no. 6 of compressor rear frame. 


b. Place a new gasket on pump mounting pad of 
gearbox. Install scavenge pump. Start threads of two lower 
studs into threads in pump mounting flange. Assemble 
locknut and washer onto outer mounting stud. 


c. Torque lower studs to 55 to 70 inch-pounds, and 
locknut to 55 to 70 inch-pounds. 


d. Assemble forward and rear mounting brackets for 
drain manifold onto two lower studs; secure brackets with 
washers and nuts. 


е. Torque locknuts 55 to 70 inch-pounds. 


f. Install bolts, washers, and nuts to secure manifold to 
brackets. Torque 55 to 70 inch-pounds. 


g. Install seal and attach flanged connector to discharge 
port of pump. Install bolts and washers. Torque bolts 24 to 
27 inch-pounds. 


h. Install seals on inlet ports of pump. Install hoses 
between pump and fittings at struts no. 5 and no. 6 of 
compressor rear frame. Install bolts and washers. 


i. Torque bolts 24 to 27 inch-pounds and lockwire. 
j. Close door 83 L or R. 


8-93. MAIN LUBE AND HYDRAULIC PUMP 
REPLACEMENT. See figure 8-4. 
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NOTE 


For Filter Shut—off Valve Replacement, refer to 
Т.0.2Ј—Ј79—46. 


8-94. Tools and Equipment. 


Torque wrench, 0 to 100 inch-pounds 

Torque wrench, 0 to 600 inch-pounds 

Torque wrench, 0 to 1200 inch-pounds 
8-95. Materials. 

Lockwire, MS20995NC32 


8-96. Removal. 
NOTE 


Oil tank must be drained prior to removal of main 
lube pump. 


a. Open door 83 L or R. 


b. Remove four bolts from lube manifold supply flange 
and four bolts from hydraulic manifold supply flange. 


c. Disconnect lube and hydraulic pressure lines from 
filter outlets. 


d. Disconnect and remove lube pressure line to check 
valve. 


e. Remove six nuts and washers from pump mounting 
flange and remove pump. 


8-97. Installation. 
NOTE 


Prime all lines with MIL-L-7808 oil before 
installing. 


a. Install new gasket, and mount lube and hydraulic 
pump on rear gearbox mounting pad. Install nuts and 
washers (6 places). Torque nuts 190 to 250 inch-pounds. 


CAUTION 


To prevent component failure conical screens 
must be installed so that they protrude into 
hydraulic and lube supply tubes, rather than into 
pump. 


b. Install two new gaskets and one conical flanged type 
screen on each of the pump supply ports. 


c. Install lube and hydraulic supply tubes on pump 
body with bolts and washers (8 places). Torque lube tube 
bolts 55 to 70 inch-pounds and lockwire; torque hydraulic 
tube bolts 24 to 27 inch-pounds and lock wire. 


d. Install two new gaskets, and install lube and 
hydraulic filter manifold to pump body with bolts (8 
places). Torque bolts 24 to 27 inch-pounds and lockwire. 


e. Install lube discharge line upper end to check valve. 
Torque line connector nut 270 to 300 inch-pounds and 
lockwire. 


f. Install lube discharge line lower end to lube and 
hydraulic filter manifold. Torque connector nut 135 to 150 
inch-pounds and lockwire. 


g. Install lube oil pressure line to reducer on manifold. 
Torque line connector nut 650 to 770 inch-pounds and 
lockwire. 


h. Install hydraulic oil pressure line to 90° elbow on 
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Figure 8-4. Main Lube and Hydraulic Pump Removal and Installation 
8-12 


manifold. Torque line connector nut 270 to 300 
inch-pounds апа lockwire. 


i. Fill oil tank. 

j Close door 83L or R. 
8-98. FILL/DRAIN LINE FILTER REPLACEMENT. 
8-99. Materials. 

Lockwire, MS20995NC32 
8-100. Removal. 

a. Open door 81L or 82R. 


b. Drain oil tank by disconnecting hose on tank side of 
fill line filter. 


c. Remove clamp from around filter body. 
d. Disconnect hose from oil in side of filter. 
8-101. Installation. See figure 8-4. 


a. Connect hose to oil side of filter assembly, assure 
direction of flow arrow on filter is toward oil tank. 


b. Attach hose to oil tank side of filter. 

c. Lockwire all fittings. 

d. Attach clamp to filter body. 

e. Service oil tank. Refer to paragraph 8-120. 
f. Secure door 81L or 82R. 


8-102. OIL PRESSURE TRANSMITTER 
REPLACEMENT. Refer to T.O.1F-4C-2-11 for oil 


pressure transmitter removal and installation 
instructions. 

8-103. CLEANING, DRAINING, AND 
LUBRICATION. 


8-104. CLEANING. 


NOTE 


In addition to the filter cleaning instructions 
contained herein, refer to T.O.9H3-1-1 and 
comply accordingly. 


8-105. Lube and Hydraulic Oil Filter. See figure 8-5. 
8-106. Tools and Equipment. 


Ultrasonic cleaning unit 
Torque wrench, 0 to 100 inch-pounds 


8-107. Materials. 


Solvent, dry cleaning, P-D-680 
Lockwire, MS20995NC32 
Petrolatum, УУ-Р-236 


8-108. Disassembly. 


a. Remove lockwire, and remove filter bowl and 
element. 


b. Remove filter element from bowl. 


с. Remove O-rings (1 each) from inside element and 
discard. 
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8-109. Cleaning. 


a. Before cleaning elements, cover ends with suitable 
fixtures to prevent contaminants from entering interior of 
filter. 


b. Clean filter elements and bowls using cleaning 
solvent P-D-680 or other suitable cleaner and a brush that 
has soft bristles longer than depth of pleats in filter 
element. 


с. The preferred method of cleaning is ultrasonic 
cleaning if equipment is available. Clean filters for five 
minutes at room temperature using trichlorethylene 
(O-T-634A) or equivalent. Position elements horizontally 
in cleaning tank and rotate 90° after each minute of 
cleaning. Back flush if possible. 


d. Shake or blow excess solvent from filter element. 


CAUTION 


Air pressure must not exceed 40 psig maximum to 
prevent filter element damage. 


8-110. Inspection. 


a. Inspect filter element for tears, buckling, 
obstructions, and residual contamination. 
b. Inspect seal seating surfaces for burrs. 
8-111. Assembly. 
a. Install new O-rings. 
CAUTION 
O-rings are not interchangeable. Improper 


installation will cause filter malfunction. 


NOTE 
To facilitate installation of O-rings, coat lightly 
with petrolatum. 


b. Ifshutoff valve leaks during filter servicing or O-ring 
in filter head seems to have been damaged, replace filter 
assembly. 


NOTE 


Filter bowls are interchangeable; however 
diameters of elements are different to prevent 
improper assembly. Lube element is larger than 
hydraulic element. 


c. Insert filter element into bowl. 


d. Push bowl and element into filter body until bowl 
contacts body. 


e. Screw bowl into body. Torque Бои! 60 to 180 
inch-pounds. 


f. Secure bowls together with lockwire. 


NOTE 


Check assembled filter assembly for leaks during 
engine operation. 
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Figure 8-5. Lube and Hydraulic Oil Filter 
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8-112. Scavenge Oil Filter. See figure 8-6. 
8-113. Tools and Equipment. 


Ultrasonic cleaning unit (optional) 
Torque wrench, 0 to 100 inch-pounds 


8-114. Materials. 


Solvent, dry cleaning, P-D-680 
Lockwire, MS20995NC32 
Petrolatum, VV-P-236 


8-115. Disassembly. 
a. Remove drain plug and allow filter bowl to drain. 
b. Unscrew filter bowl and remove. 


c. Depress spring clips on filter element and remove 
from bowl. 


d. Remove and discard O-rings (3) and plastic seal ring. 
8-116. Cleaning. 


a. Before cleaning element, cover end with a suitable 
fixture to prevent contaminant from entering interior of 
filter. 


b. Clean filter element and bowl using cleaning solvent 
P-D-680 or other suitable cleaner and a brush that has 
soft bristles longer than depth of pleats in filter element. 


c. А preferred method of cleaning is ultrasonic 
cleaning if equipment is available. Clean filter for five 
minutes at room temperature using trichlorethylene 
(O-T-634A) or equivalent. Position element horizontally 
in cleaning tank and rotate 90° after each minute of 
cleaning. Back flush if possible. 


CAUTION 
Air pressure must not exceed 40 psig maximum to 
prevent filter element damage. 
d. Shake or blow excess solvent from filter element. 
8-117. Inspection. 


a. Inspect filter element for tears, buckling, and 
obstructions and residual contamination. 


b. Inspect snap spring fingers for cracks, warpage, or 
missing piece. 


c. Inspect seal surfaces for burrs. 


8-118. Assembly. 
NOTE 


To facilitate installation of O-rings, coat lightly 
with petrolatum. 


a. Install new O-rings. 

b. Insert filter element into filter bowl. 
c. Engage snap spring fingers. 

d. Screw bowl into filter head. 


e. Torque bowl 55 to 65 inch-pounds and secure with 
lockwire. 


f. Install drain plug. 


g. Torque plug 55 to 65 inch pounds and secure with 
lockwire. 


T.O. .C-2-8 


h. Check assembled filter for leaks d 
operation. Refer to paragraph 2-54. 


ng engine 
i. Check aircraft wire bundles for chafin; , security, and 
proper installation after scavenge oil filter c'iange cleaning. 


8-119. Fill Drain Line Filter. It is recommended that fill 
drain line filter element not be cleaned. Replace entire 
filter assembly. 


8-120. ENGINE OIL SERVICING. See figure 8—7. 
8-120A. Tools and Equipment. 


Unit, oil servicing 
Strut, aux air door 


8-120B. Materials. 
Lubricating oil, MIL—L—7808 
8-121. Procedure. 
NOTE 
Oil level in tank is affected by attitude of aircraft. 
a. Park aircraft on level ground. 
b. Open doors 81 Гог R. 
WARNING 


To prevent injury, assure auxiliary air door safety 
struts are installed on doors 81 L or R. 


c. Install auxiliary air door safety struts on doors 81 L 
or R. 


NOTE 


Service engine oil tanks as soon as possible but not 
to exceed 30 minutes after shutdown. If engine is 
not serviced within 30 minutes, motor engine in 
pneumatic mode for 1 minute prior to servicing. 


Prior to servicing engine oil tank assure oil servic- 
ing unit is filled with engine lubricating oil. 


Check valve should be installed in oil servicing unit 
supply line to prevent inadvertent draining of oil 
tank. 


d. Remove pressure caps from fill/drain and overflow 
adapters on engine oil servicing bracket. 


e. Clean oil, dirt or other foreign matter from adapters 
and hose adapters. 


f. Position oil servicing unit under door 81 L or R and 
place stabilization legs down. 


g. Disconnect supply nozzle from servicing unit and con- 
nect it to fill/drain adapter (small adapter) on servicing 
bracket. 


h. Disconnect overflow nozzle from servicing unit and 
connect to overflow adapter on bracket. 
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Figure 8-6. Scavenge Oil Filter 
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БЕЗІ, overflow tank sight gage pointer to level of oil in 


i. Open bypass valve and close ball valve. 


k. Operate pump handle to build up pressure 22 psi. 


Turn volume indicator counterclockwise when set- 
ting indicator. ‘Turning indicator in clockwise direc- 
tion will result in improper indication and can dar- 
age indicator. 


i. When pressure reaches 22 psi, reset flow meter to zero 
by turning volume indicator counterclockwise. 


m. Close bypass valve and open ball valve to route ой to 
engine tank. 


. Calculate engine ой consumption by subtracting 
quantity of oil drained from quantity required te to replenish 
engine oil tank as indicated by servicing unit volume indi- 
cator. 


ет 


т. Record engine oil consumption in appropriate engine 


log. 


8-122. Engine Oil Level Check. Existing method of 
checking oil level is to service the oil tank according to 


figure 8-7 after each flight and assure that it is full. | 


8-193. Ой Consumption. The oil consumption should not 
exceed 1.0 pint per hour. However, because of the 
inaccuracies of the oil servicing equipment (indicator on 
oil servicing unit measures in quart increments) an in ndi- 
cated oil consumption of 2 pints per hour is allowed for 
flights of 2 hours or less duration. 


NOTE 
n. Pump oil into engine tank until oil is observed, If oil consumption exceeds normal amount, motor 
through sight gage in retum line, returning to servicing unit engine for 1 minute. Reservice oil tank noting 


additional amount required to fill tank and 
amount drained from tank overfiow. 


CAUT 


ION 


8-124. OIL ANALYSIS SAMPLE AFTER 
ТО 1F-4-716. See figure 8-8. 


a. Through door 81 Гог Е 


b. Open drain valve and drain approximately one 
pint of oil into a container. 


if check valve is not installed in supply line, close 
ball valve immediately to prevent ой from draining 
back into servicing unit. 


o. Close ball valve and disconnect supply line from НИ 
drain adapter on servicing bracket, Install pressure cap on 
“cap ter. 


3 à c. Close drain valve. _ 
B p. Allow excess oil to drain from hoses to servicing unit, 
and disconnect return line from adapter, Install pressure 
cap on adapter. 


d. Take spectrometric analysis ой sample. Refer 
to TO 42B2-1-9. 
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-126. Ой Tank Draining. See figure 8-8. 


Always disconnect fiil/drain line on tank side of 
filter to drain oil tank. 


Draining of the oil tank is accomplished through the 
fili/drain line. On engines with the fill drain line filter 
installed, drain the tank by disconnecting the fill/drain 
line on the tank side of the filter. It is possible to drain the 
oil tank through the filter and oil servicing bracket fitting, 
providing the engine oil is warm, but any foreign matter 
is trapped on the tank side of the filter during reservicing. 
To completely drain the oil tank, the hydraulic 
compartment within the oil tank must be drained 
independently. This may be accomplished by 
disconnecting the engine hydraulic pump supply line or by 
removing the cap from the hydraulic compartment drain 
fitting on the bottom of the oil tank. 


OP MAINTENANCE 
8-127. MAINTENANCE PROCEDURES. 


8-128. LUBRICATION SYSTEM GOVERNME NT 


FURNISHED AERONAUTICAL EQUIP) 


Oil tank 

Main lube and hydric pump 
Pressure transmitter relief valve 
Lube nozzles 

Transfer gearbox scavenge pump 
Rear gearbox scavenge pump 
No. 3 bearing scavenge pump 


DOOR 82 LAR 


OVERFLOW OR 
RETURN PORT — 


Scavenge oil filter 
Anti-static leakage check valve 


Afterburner oil cooler 

Маш oil cooler 

Tank pressurizing and sump vacuum relief valve 
Sump vent check valve 


tai T sepa ” For these 
publications refer to T О 1F-4C-01. "Pench 8-128 lists 


items which are G.F.A.E. 
UBRICATION SYSTEM CONSUMABLE 


ulic filters (cleanable) 
ter (non-cleanable) 


512 reg graph 8-130 lists assemblies which are not 
considered. economically мод шест Com) ponent spare 
parts are not provisioned for these items. If repair is 
required, the assembly should be replaced. 


8.132. PACKAGING. 


8-133. Components to be forwarded to the next higher 
level of maintenance for repairs, test, or check must be 
cleaned, preserved and packag 

physical and mechanical damage during su bsequent 
handling, shipping and storage. For preservation and 
packaging methods referred to herein, refer to ЖЕР 71-4 
volumes 1 and 2. Components packed for forwarding must 
further be identified, marked and documented 
accordance with applicable Air Force procedures. 
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8-134. AIR ОП, COOLER. 8-136. АТВ ОП, COOLER RELIEF VALVE. 


8-135. Refer to Т.О1Е-4С-10 for shop maintenance of the 8-137. Refer to T.O.1F-4C-10 for shop maintenance ofthe 
air cooler. air cooler relief valve. 
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SECTION Ix 


VARIABLE VANE SYSTEM 


DESCRIPTION 
9-1. SYSTEM DESCRIPTION. 


9-2. The variable vane system, figure 9-1, maintains 
satisfactory compressor performance over a wide range of 
operating conditions. The system varies the angle of the 
inlet guide vanes and the first six stages of variable vanes 
so as to aerodynamically match the low pressure stages of 
compression with the high pressure stages. This variation 
of vane position changes the effective angle at which air 
flows across the rotor blades. The angle determines the 
compression characteristics for any particular stage of 
compression. By varying the variable vane position in 
accordance with a predetermined schedule, and as a 
function of those conditions affecting compressor 
performance (compressor inlet temperature and engine 
speed), the critical low pressure stages are automatically 
realigned or rematched to maintain satisfactory airflow 
and compressor performance (CDP) during all engine 
operating conditions within the physical limitations of the 
system. | 


9-3. The relative airflow across the variable vanes 
depends upon the speed of the rotor and the temperature 
of the air (density). High air temperature decreases the air 
density so the vanes cannot be scheduled as far open at a 
selected speed within their scheduling range. The 
calculation of compressor performance is, therefore, based 
on the relationship of the operating condition to a 
standard day temperature. This is known as corrected 
engine speed. A higher RPM is necessary during high inlet 
temperature operation to produce the airflow (corrected 
engine speed) the compressor would deliver at 60°F. The 
vanes are scheduled between 63 percent and 95 percent 
corrected engine speed. Below 63 percent the vanes are 
closed; above 95 percent they are open. 


9-4. COMPONENTS DESCRIPTION. 


9-5. The variable vane actuators are the only components 
of the system that are not covered in the descriptions of 
other systems. 


9-6. VARIABLE VANE ACTUATOR. The variable vane 
actuators position the variable vanes as a function of fuel 
pressure signals from the main fuel control. 


9-7. The variable vane actuators are double acting, 
uncushioned hydraulic actuators. Engine fuel acts as both 
lubricant and actuating medium. The two actuators are on 
the front compressor casing at the 4 and 10 o'clock 
positions. See table 9-1 for actuator design features. 


Table 9-1. Leading Particulars 
Operating fluids MIL-T-5624, grade JP 
-4 
Stroke 3.7 inches (maximum) 
3.2 inches (minimum) 
Pressure ratings 1000 psi continuous 
operating pressure 
1500 psi maximum 
operating pressure 


Table 9-1. Leading Particulars 


1000 pounds in 
compression and 
tension 


Load ratings 


700 cc to 1300 cc рег 
minute of JP-4 at 
100°F with a pressure 
differential of 100 psi 
across piston 


Cooling fluid flow 


OPERATION 
9-8. GENERAL. 


9-9. The variable vanes are positioned by two hydraulic 
actuators which are actuated by fuel pressure from the 
main fuel control. Within the main fuel control are located 
a variable vane scheduling cam, which is positioned by 
engine speed and compressor inlet temperature signals; a 
variable vane feedback mechanism, which transmits a 
vane position signal to the control; and a variable vane 
scheduling valve, which is positioned as a result of the 
comparison of the scheduling cam position and the 
feedback signal. 


9-10. Changes in engine speed rotate the scheduling cam, 
while changes in CIT translate the cam. Movement of the 
cam repositions the scheduling valve, which ports high 
pressure fuel (main fuel pump discharge pressure) to 
either the rod end (to open) or head end (to close) position 
of the vane actuators and vents the other end to the main 
fuel control case. The vane actuating linkage 
mechanically transmits the actuator movement to the 
variable vanes and inlet guide vanes. 


9-11. A flexible cable attached to the linkage transmits a 
feedback signal to the main fuel control. The feedback 
mechanism in the control repositions the pilot valve to 
terminate the actuator signal when the vanes reach the 
scheduled position. 


9-12. The variable vane systems are combined and 
controlled as a single system. The inlet guide vanes 
throttle and direct the airflow for the first stage rotor 
blades. By limiting airflow at lower engine speeds, the 
power requirements of the compressor are kept low and 
the turbine section, with the energy available to it, is able 
to provide an acceptable acceleration. As engine speed and 
airflow increase, the turbine section becomes more 
effective and is able to provide additional power to the 
compressor. 


9-13. When airflow velocity is reduced, however, air 
strikes the compressor blades at a greater angle. If this 
angle becomes too great, the flow pattern is interrupted 
and compressor stall results. The function of the variable 
vanes is to maintain the velocity of the air and the angle 


that it strikes the blades within acceptable limits for low 


airflow conditions, and to permit high airflow with a 
minimum of restriction. 


9-1 
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Figure 9-1. Variable Vane System Schematic | 


9-14. The actuating linkage moves the inlet guide vanes 
and the six variable vane stages varying amounts. The 
second through the fifth stages move through an arc from 
16:45" closed to 1930" open. 


9-15. COMPONENTS. 


9-16. VARIABLE VANE ACTUATOR. Fuel pressure 
applied to the head end of the actuators extends the 
actuator rods, closing the variable vanes. Pressure applied 
to the rod ends of the actuators opens the vanes. A drain 
line carries leakage through the upstream rod seal to the 
engine drain manifold. A bleed orifice in the actuator 
piston permits fuel to flow across the piston for cooling and 
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actuator stability during engine operation. 


TOOLS AND TEST EQUIPMENT 
9-17. GENERAL. | 


9-18. То perform maintenance оп Ше system or 
components, the special tools and test equipment listed in 
table 9-2 should be used. Alternate equipment with equal 
or greater range and accuracy than that in the Alternate 
Equipment column may be substituted. The listed tools 
and test equipment are for performing aircraft and shop 
maintenance procedures in this ection of the manual. 


Table 9-2. Tools and Test Equipment 


Name Identification 
No. 
Tester Flight Line 1C2994G2A 
Tester, inlet guide vane 1C3568G1 
Rod, IGV transmitter Local 


Manufacture, see 
figure 2-17 


attaching 


Wrench, torque 


AIRCRAFT MAINTENANCE 
9-19. REMOVAL AND INSTALLATION. 
9-20. VARIABLE VANE ACTUATOR. See figure 9-2. 
9-21. Tools and Equipment. 


Tester, inlet guide vane, 1C3568G1 
Wrench, torque, 0 to 600 inch-pounds 


9-22. Materials. 
Lockwire, MS20995NC32 
9-23. Manpower Requirement. 
a. Two men required. 
9-24. Removal. 
WARNING _ 
To prevent injury to personnel, make sure 


safety struts are installed on door 81L and 
R actuators. 


a. Open door 22 and disconnect actuator from door 
81L or open door 82R. 


Alternate Alternate 
Equip. Equip. Use 
Range Accuracy 


To give a remote indication of 
variable vane angle during 
engine operation. 


For functional testing of 
variable vanes. 


For attaching IGV 
transmitter to QEC engine. 


0 to 600 inch 
-pounds 


b. Visually make sure engine fuel shutoff valve in- 
dicator in door 22 reads closed. If valve indicator 
reads open, perform steps f thru k of paragraph 
13-43. 


c. If variable vane actuator is being removed from 
right engine, remove low pressure fuel filter. Refer 
to paragraph 5-46. If variable vane actuator is being 
removed from left engine, remove inlet fuel discon- 
nect assembly. Refer to paragraph 13-77. 


d. Remove cap, seal, and clamp from engine fuel 
manifold and install on keel fuel flange. 


_CAUTION_ 


Cover exposed opening of low pressure boost 
pump to prevent impact damage and FOD. 


e. Disconnect head end, rod end and drain hoses 
from actuator. 


f. Remove hose fittings from actuator. 


г. Disconnect rod end bearing from main bellcrank. 


Change 24 9-3 
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Figure 9-2. Variable Vane Actuator Removal and Installation 


9-4 


h. Remove engine clevis to bracket shoulder stud. 
i. Remove actuator from engine. 
j. Remove mounting clevis from actuator. 
9-25. Installation. 
CAUTION 


In order to satisfactorily complete this procedure, 
rod end bearing, locking keys, locknuts and 
retract stop of removed actuator can not be 
disturbed until step a is complete. 


NOTE 


This procedure is for installation of right variable 
vane actuator when actuator system and removed 
actuator are known to have been properly 
adjusted. 


a. Immediately after removing actuator being replaced 
perform following: 


(1) Manually pull actuator rod from actuator until 
piston bottoms against its internal stops. 


(2) Measure distance from forward face of actuator to 
rear face of retract stop. Record this measurement. 


(3) Measure distance from forward face of actuator to 
center of hole running through rod end bearing. Record 
this measurement. 


(4) Remove actuator. 
b. Before placing new actuator on engine: 


(1) Complete its assembly including retract stop, 
locking key, locknuts, and rod end bearing. 


(2) Adjust retract stops as follows: 


(a) Manually pull actuator rod from actuator until 
piston bottoms against its internal stops. 


(b) Loosen retract stop locknut. 
(c) Disengage locking key from stop. 


(d) Adjust retract stop so that distance between 
rear face of retract stop and forward face of the actuator 
is the same as the measurement recorded in step а(2). 


(e) Tighten locknut finger tight. 


NOTE 


Guide locking key into slot in stop when 
tightening locknut. 
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(f) Recheck distance and readjust if necessary. 


(g) Torque locknut 125 to 150 inch-pounds and 
lockwire. 


(3) Adjust rod end bearing as follows: 
(a) Manually pull actuator rod from actuator until 
piston bottoms against its internal stops. 


(b) Loosen locknut. 


(c) Disengage locking key from slot in end of 
actuator rod. 


(d) Adjust rod end bearing so that distance between 
front face of actuator and center of hole that runs through 
bearing is same as measurement in step a(3). 


(e) Engage locking key in one of slots in end of 
actuator rod. 


(f) Tighten locknut finger tight. 
(g) Recheck distance and readjust if necessary. 


(h) Torque locknut 125 to 150 inch-pounds and 
lockwire. 


c. Install actuator on engine as follows: 
(1) Install mounting clevis on replacement actuator. 


(2) Move mounting clevis in bracket and install clevis 
on bracket shoulder stud. 


(3) Connect rod end bearing to main bellcrank. 
Tighten and install cotter pin. 


(4) Install actuator fittings with seals, torque rod end 
port jam nut 270 to 300 inch-pounds, torque head end port 
jam nut 360 to 400 inch-pounds, lockwire. 


(5) Connect head—end, rod—end, and drain hoses to 
fittings. Torque steel head—end and rod—end fittings 
450 to 550 inch—pounds. Torque aluminum head—end 
and rod—end fittings 150 to 250 inch—pounds. Torque 
drain hose fittings 135 to 150 inch—pounds. 


(6) If variable vane actuator was removed from 
right engine, install low pressure fuel filter. Refer 
to paragraph 5-49. If variable vane actuator was re- 
moved from left engine, install inlet fuel disconnect 
assembly. Refer to paragraph 13-77. 


(7) Connect actuator on door 81L and close doors 
22 and 82R. 


9-26. Rigging. Refer to section IV. 
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SHOP MAINTENANCE 
9-27. MAINTENANCE PROCEDURES. 


9-28. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 9-3 lists the functional line replaceable 

units (LRU) of the system with the location of applicable 
_ maintenance procedures. Shop maintenance procedures, 
when contained in this manual are referenced by 
paragraph numbers; when contained іп accessory 
publications; when contained in accessory publication, the 
T.O. numbers of the applicable manuals are listed. 
Manuals in the Е-4 series or in general aircraft series are 
listed when containing procedures directly applicable to 


the LRU. When separate overhaul/illustrated parts 
breakdown manuals have been provided, Ше T.O. 
numbers are listed. 


9-29. PACKAGING. 


9-30. Components to be forwarded to the next higher level 
of maintenance for repairs, test, or check must be cleaned, 
perserved and packaged for protection against physical 
and mechanical damage during sebsequent handling, 
shipping and storage. For preservation and packaging 
methods referred to herein, refer to AFP 71-4 volumes 1 
and 2. Components packed for forwarding must further be 
identified, marked and documented in accordance with 
applicable Air Force procedures. 


Table 9-3. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 
Unit Number 


Applicable Maintenance 
Procedures/ Publications 


Applicable Maintenance 
Procedures/ Publications 
Shop 


(Intermediate Level) Overhaul/IPB 
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SECTION X 


ANTI-ICING AND AIR BLEED SYSTEMS 


DESCRIPTION 
10-1. SYSTEMS. 


10-2. Aircraft requirements for engine supplied bleed air 
are fulfilled by the following system or units: boundary 
layer control system, cabin refrigeration unit, and 
equipment refrigeration unit. All of the above systems 
utilize engine compressor bleed air tapped off the 17th 
stage of the engine compressor. Normally, both engines 
supply the air for the operation of these systems but when 
necessary single engine operation supplies sufficient air 
for their operation. 


10-3. A check valve and ducting is installed to each 
engine by the installation of the QEC kit. The functional 
control of the bleed air is initiated by the demand of each 
individual system and is regulated, (e.g. flow, temperature 
and pressure) by the system. The bleed air check valve 
prevents loss of bleed air through the opposite engine: 


a. From the engine being operated. 
b. From the engine being operated at a higher RPM. 


10-4. COMPRESSOR LEAKAGE AIR. Air is discharged 
through three ports on the compressor radar frame. Ducts 
are installed on the ports as part of the QEC kit. These 
ducts keep the engine bleed air from impinging on the 
airframe structure and causing overheating of the 
structure. 


10-5. For specific details of the bleed air systems refer 
toT.O.1F-4C-2-T. 


10-6. See figure 10-1. The anti-icing system prevents the 
formation of ice on the struts of the compressor front 
frame, the inlet guide vanes, first stage stator vanes, and 
the engine nose dome. 


10-7. COMPONENTS. 


10-8. See figure 10-1. The anti-icing system includes the 
anti-icing valve and anti-icing indicator switch along 
with provisions for anti-icing the engine nose dome. 


10-9. ANTI-ICING VALVE. The anti-icing valve 
controls and regulates the flow of anti-icing air. The 
anti-icing valve which is at the 12 o'clock position on the 
compressor rear casing, consists of a solenoid operated 
poppet valve, a relief valve assembly, and a valve assembly 
with enclosed actuating mechanism. The spring loaded 
solenoid poppet controls the ambient vent, the control 
orifice in the upstream sensing line, and flow in the 
reference pressure chamber. The relief valve assembly 
consists of a spring loaded bleed off poppet. The spring 
loaded actuating piston separates the reference pressure 
and the regulated pressure chambers. The actuating 
piston is connected to, and moves the main poppet valve. 
The balancing piston separates the regulated pressure 
chamber from the part of the body that contains inlet 
(compressor discharge) pressure. The valve is designed to 
operate under conditions shown in Table 10-1. 


10-10. ANTI-ICING INDICATOR SWITCH. The 
anti-icing indicator switch is at the 11 o'clock position on 
the compressor front casing and completes a 28/14 Vac 
circuit to illuminate a cockpit light when anti-icing valve 
downstream static pressure exceeds the compressor inlet 
static pressure by more than 1.5 +0.5 psi. The pressure 
difference is 2.5 +-0.2 psi on all engines numbered 418-535 
and higher and all other engines using a P2 indicator 
switch. | 


Table 10-1. Anti-Icing System Leading Particulars 
ANTI-ICING VALVE 
OPERATING 
CONDITIONS: 


Altitude Sea level to 40,000 feet 


Ambient pressure 30 psia (maximum) 
Valve closed — 54° to 
246°C 

(— 65° to 475°F) 


Ambient temperature 


Valve open: —54° to 
166°C (—65° to 300°F) 


10 to 100 percent from 
—54° to 54.4°C 
(—65° to + 180”Е) 


Humidity 


Operating conditions Air (valve open): —54° 
to 

427°C (—65° to 800°F) at 
О to 200 psig 


Air (valve closed): —54° 
to 

538°C (—65° to 1000°F) 
at 

О to 275 psig 


102 to 124 volts at 380 
to 

420 cps, or 

110 to 120 volts at 320 
to 

510 cps 


Electrical input 


OPERATION 
10-11. SEQUENCE OF OPERATION. 


10-12. ANTI-ICING VALVE. See figure 10-1. During 
non-anti-icing operation the solenoid is deenergized. 
Ambient air enters through the ambient vent at the 
solenoid and check valve assembly and passes through the 
reference pressure air tube into the reference pressure 
chamber. There, it is directed against the upper surface of 
the actuating piston. 
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Figure 10-1. Anti-Icing System Schematic 


10-13. Compressor discharge air enters the valve through 
the inlet port and is directed against the upper surface of 
the main poppet and against the bottom of the balancing 
piston. The combined force of the ambient air on the upper 
surface of the actuating piston and the compressor 
discharge air on the upper surface of the main poppet, is 
not sufficient to overcome the force of the spring on the 
bottom of the actuating piston and compressor discharge 
pressure on the bottom of the balancing piston; therefore, 
the valve remains closed. 


10-14. When the solenoid is energized, the solenoid check 
valve is displaced to a position where it blocks the ambient 
vent and allows passage of compressor discharge air 
through the strainer, the control orifice, and the reference 
pressure air tube into the reference pressure chamber. 
This increased pressure on the upper surface of the 
actuating piston, coupled with the compressor discharge 
pressure on the upper surface of the main poppet, exceeds 
the force of the actuating piston spring and the compressor 
discharge pressure on the bottom of the balancing piston. 
The resultant movement of the actuating piston unseats 
Ше main poppet, and anti-icing air passes to the 
compressor front frame. 


10-15. To maintain the downstream pressure of the 
anti-icing air at approximately 11 to 28.5 psi, air is 
directed from near the outlet port through the regulated 
pressure air tube, into the regulated pressure chamber. 
The force of the regulated pressure air and the spring 
against the bottom of the actuating piston repositions the 
main poppet as necessary to reduce the downstream 
pressure to within limits. 


10-16. The relief valve assembly prevents the reference 
pressure from exceeding a predetermined maximum, 
which is established by setting the adjusting screw. When 
this maximum (normally 30 to 35 psi) is reached, the 
spring-loaded bleed off poppet of the relief valve assembly 
opens, and a portion of the reference pressure air passes 
overboard to ambient. 


10-17. Discharge air from the anti-icing valve is 
regulated to a maximum of 28.5 psi and decreases to 11 psi 
as the compressor discharge pressure increases above the 
pressure required for maximum output. Regulation of the 
discharge air determines the flow in the system and 
thereby controls the temperature of the components being 
anti-iced. The bleed off poppet and spring regulate the air 
in the reference pressure chamber to a fixed pressure that 
controls the discharge pressure of the valve. When output 
pressure ported to the regulated pressure chamber 
exceeds a fixed value, the bleed off poppet moves and 
decreases reference pressure; then outlet pressure and 
spring tension close the main poppet enough to restore the 
predetermined discharge pressure. 


10-18. ANTI-ICING INDICATOR SWITCH. The 
anti-icing indicator switch consists of a bellows which has 
anti-icing duct air pressure inside it and compressor inlet 
pressure taken from a port through a bolt in the mounting 
pad of the CIT sensor on the compressor front frame 
around it. Whenever the pressure in the bellows exceeds 
the pressure around the bellows by 1.5 +0.5 psi (the 
pressure difference is 2.5 +0.2 psi on all engines numbered 
418-535 and higher and all other engines using a P2 
indicator switch). The bellows holds the contacts closed. 
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10-19. ANTI-ICING OF ENGINE NOSE DOME. 
Compressor discharge air passes through a port in the 
upper combustion casing into the anti-icing air tube, 
which directs it to the anti-icing valve. When this valve is 
energized open by the cockpit switch, anti-icing air is 
conducted through the struts to the internal hub manifold 
into a line, through the engine gearbox and into the nose 
dome anti-icing line. Anti-icing air is directed to the 
hollow chamber in the forward end of the engine nose 
dome by the anti-icing line. This air bleeds down the 
inside leading edge of the nose dome strut and into a tube 
at the bottom of the strut. The tube directs the air to a 
passage in the strut cover through which the air flows to 
the top of the strut. The air then flows into the strut cavity 
and is dispersed into the inlet air stream through holes in 
the strut cover. This practically eliminates the possibility 
of ice ingestion of the engine by the nose dome. 


THEORY OF OPERATION 
10-20. GENERAL. 


10-21. See figure 10-1. Compressor discharge air passes 
through a port in the upper combustion casing into the 
anti-icing air tube, which directs it to the anti-icing valve. 
This valve normally remains closed to prevent the passage 
of anti-icing air to the compressor front frame and the 
compressor front casing manifold. When the anti-icing 
switch is closed in the cockpit, a solenoid in the valve is 
energized and the valve opens. When the valve is open and 
air is flowing sufficiently in the line, the anti-icing 
indicator switch completes a circuit and illuminates a 
cockpit light to give a visual indication of airflow. 


10-22. When the valve opens, anti-icing air flows to the 
compressor front frame and the compressor front casing. 
The pressure of the air is regulated within the anti-icing 
valve. 


10-28. At the compressor front casing, the anti-icing air 
flows through the five tubes into a manifold over the first 
stage stator vanes. From the manifold, the air passes 
through the stator vanes and returns to the primary air 
stream through two slots at the inner end of each vane. 


AIRCRAFT MAINTENANCE 


10-24 REMOVAL, INSTALLATION AND 
ADJUSTMENT. 


10-25. Refer to T.O.2J-J79-46 for anti-icing valve 
removal and installation procedures. 


10-26. Refer to T.O.1F-4C-10 for air bleed duct removal 
and installation procedures. 


10-27. INSPECTION АМО REPAIR. Refer to 
T.O.1F-4C-3 series for inspection criteria and repair 
procedures for damaged bleed air ducts. 
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SHOP MAINTENANCE 
10-28. MAINTENANCE PROCEDURES. 


10-29. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 10-2 lists the functional line 
replaceable units (LRU) of the system with the location of 
applicable maintenance procedures. Shop maintenance 
procedures, when contained in this manual, are 
referenced by paragraph numbers; when contained in 
accessory publication, the T.O. numbers of the applicable 
manuals are listed. Manuals in the F—4 series or in general 
aircraft series are listed when containing procedures 


directly applicable to the LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T.O. numbers are listed. 


10-30. PACKAGING. 


10-31. Components to be forwarded to the next higher 
level of maintenance for repairs, test or check must be 
cleaned, preserved and packaged for protection against 
physical and mechanical damage during subsequent 
handling, shipping and storage. For preservation and 
packaging methods referred to herein, refer to AFP 71-4 
volumes 1 and 2. Components packed for forwarding must 
further be identified, marked and documented in 
accordance with applicable Air Force procedures. 


Table 10-2. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 
Unit Number 


10-4 


_ Procedures/ Publications 


Applicable Maintenance 
Procedures/ Publications 


Applicable Maintenance 


Shop 


(Intermediate Level) Overhaul/IPB 
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SECTION XI 


CONSTANT SPEED DRIVE SYSTEM 


DESCRIPTION 
11-1. SYSTEM DESCRIPTION. 


11-2. The inlet gearbox on the compressor front frame 
provides a mounting pad for constant speed drive (CSD) 
and ac generator units. The entire assembly is enclosed by 
the engine nose dome assembly. An anti-icing line 
protruding from the inlet gear box provides anti-icing air 
to the nose dome when the anti-icing air valve is 
energized. This practically eliminates the possibility of ice 
ingestion of the engine from thé nose dome. Two hollow, 
streamlined struts, which are an integral part of the 
engine nose dome assembly, provide the necessary service 
line routing. The left strut provides routing for the CSD 
overboard drain line and the generator electrical bundle. 
The right strut provides routing for the oil supply and oil 
return lines. The CSD unit and the ac generator use engine 
oil for normal operation, lubrication and cooling. The CSD 
oil system consists of the engine oil tank, a scavenge oil 
filter, an oil servicing bracket, quick disconnect fittings for 
convenience of removal and installation, and the 
necessary lines. See figure 11-1. 


11-3. COMPONENT DESCRIPTION. 


11-4. CSD FILTERS. The filter is in the CSD oil return 
line and mounted on the oil servicing bracket at the 
bottom of the engine compressor casing. It includes a 
pressure relief bypass valve that opens at 35 +4 psi. The 
filter element is accessible through access doors 81L/R and 
82L/R on the bottom of the aircraft. 


11-5. QUICK DISCONNECT. See figure 11-2. An 
aeroquip quick disconnect coupling is installed on the 
engine between the oil tank supply line and the CSD oil 
inlet line. This coupling is equipped with three indicator 
pins which protrude through the knurled locking roller on 
the female half of the coupling. The three indicator pins 
can be seen and felt when the quick disconnect coupling is 
in the locked position. The quick disconnect coupling is 


connected mechanically through positive right hand 
thread action. 


11-6. ENGINE OIL TANK. Refer to section VIII. 
11-7. OIL SERVICING BRACKET. Refer to section VIII. 


OPERATION 
11-8. SEQUENCE OF OPERATION. See figure 11-1. 


11-9. Oil for lubrication, operation and cooling of the CSD 
and ac generator is provided by the engine oil system. A 
pressure head in the engine oil tank causes oil to flow to 
the CSD. The CSD oil pump circulates the oil through the 
CSD and ac generator unit for operation, lubrication and 
cooling and returns it to the engine oil tank. A filter in the 
return line screens out foreign material before the oil 
enters the engine oil tank. For additional system and 
component theory of operation refer to T.O.1F—4C-2-13. 


TOOLS AND TEST EQUIPMENT. 
11-10. GENERAL. 


11-11. To perform maintenance on the system or 
components, the special tools and test equipment listed in 
table 11-1 and illustrated in figure 11-3 should be used. 
Alternate equipment with equal or greater range and 
accuracy than that in the Alternate Equipment column 
may be substituted. The listed tools and test equipment 
are for performing aircraft and shop maintenance 
procedures covered in this section of the manual. 


11-12. The tools shown in figure 11-3 (except those listed 
in table 11-1) are not classified as special tools. The tools 
shown are suggested standard tools to be used in the 
removal and installation of the engine nose dome 
assembly and CSD/ac generator unit. If the suggested 
standard tools are used, the illustration may also be 
helpful as an index, when accounting for tools after 
removal and installation procedures have been completed. 


Table 11-1. Tools and Test Equipment 


Identification 
No. 


Name 


Oil servicing unit PMU-29/E 


CSD and generator skid 53E390194-1 


assy. 


CSD and generator hoist 53E390003-1 


assy. 


Alternate 
Equip. 
Range 


Alternate 
Equip. Use 
Accuracy 


Engine oil tank servicing and 
CSD priming. 


To transport the CSD and 
generator through forward 
fuselage air duct. 


To raise and hold CSD and 
generator in position for 
mounting to engine locking 
ring. 


CONTINUED 
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Table 11-1. Tools and Test Equipment 


Identification 
No. 


Dome cover assembly 53E390004-1 


Wrench, torque 


AIRCRAFT MAINTENANCE 
11-13. REMOVAL AND INSTALLATION. 


11-14. CONSTANT SPEED DRIVE AND 
GENERATOR REMOVAL AND INSTALLATION. See 
figure 11-4. 


CAUTION 


Prime CSD system after replacing CSD unit, to 
prevent damage to new CSD unit. 


11-15. For additional replacement and adjustment 
information refer to ТО 1F-4C-2-13. 


11-16. CLEANING, DRAINING AND 
LUBRICATION. 


11-17. For additional information concerning cleaning, 
draining and lubrication, refer to ТО 1F-4C-2-13. 


11-18. CLEANING. 
11-19. Constant Speed Drive Oil Filter. See figure 11-5. 
11-20. Deleted. 


11-21. NOSE DOME AND CSD/GENERATOR 
REMOVAL AND INSTALLATION. See figure 11-4. 


11-22. Tools and Equipment. 


Cover assembly 53E390004 
Safety clip, MDE321041 

Skid assembly, 53E390002 
Hoist assembly, 53E390003 


11-23. Materials. 


Lockwire, MS20995NC32 

Tape, P-211 

Solvent, P-D-680, Type II 
Lubricant, Plastilube Moly Grade 3 
Grease, MIL—L—25681 

Oil, MIL—L—7808 

Lockwire, MS20995NC20 


11-24. Manpower Requirement. 
a. Two men required. 


11-2 Change 24 


Alternate 


Alternate 


Equip. Equip. 
Range Accuracy 


To protect duct surface 
during installation or removal 
of dome assembly. 


0 to 600 Torque 
inch-pounds 


CSD/gen 
erator 
fittings. 


11-25. Removal. 


С WARNING 


With variable ramp in retracted position, pull 
both variable ramp control circuit breakers 
and install safety clip so not to cause person- 
nel injury. 


To prevent injury to personnel, make sure 
safety struts are installed on door 81L and 
R actuators. 

CAUTION 


Exercise care when entering or leaving the 
intake duct to prevent damage to the bell- 
mouth pitot probe. A cardboard box or equi- 
valent soft construction container should be 
employed as a receptacle for small parts 

to prevent damage to duct skin and as an aid 
in preventing FOD to the engine. The gap 
between the engine and the bellmouth and 

all intake duct openings in the vari-ramp area 
should be taped over to prevent foreign ob- 
jects from lodging in these locations. 


a. Disconnect CSD supply line disconnect through door 


81L or 82R. 
b. Enter inlet duct and install bellmouth pitot cover. 
c. Remove dome strut covers. 
d. Open nose dome doors. 
e. Remove anti-ice line. 
f. Disconnect CSD oil supply and return lines. 


NOTE 


Place rags in strut areas to absorb any oil lost 
during removal of oil lines. 


g. Turn out oil supply and return line fittings and 


install dirt plugs. 


h. Remove CSD drain line and turn out drain line 


fitting. Install dirt plug. 


i. Disconnect electrical plug and remove clamps. 
CAUTION 


Exercise extreme caution when removing or 
installing generator electrical leads, to prevent 
excessive bending or scraping of wire bundle and 
to prevent breaking terminal board insulation or 
dividers. 


j Remove bolts that attach struts to oil cooler pads. 


Twist nose dome assembly counterclockwise (looking aft) 
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Figure 11-1. Constant Speed Drive Oil System Schematic 
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Figure 11-2. Constant Speed Drive Quick Disconnect Coupling 
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Figure 11-3. Constant Speed Drive and Generator Tools and Equipment 
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Figure 11-4. Constant Speed Drive and Generator Removal and Installation (Sheet 2 of 2) 


to free and pull forward until generator leads 


ssible. Disconnect leads. 


k. Pull electrical bundle through opening in dome. 
When dome is free, install covers and pull dome from 
aircraft through air duct. Position strut legs i 
dome doors open, remove dome from inlet. ‘dt et. 


i, Check engine oil for contamination du to poss је. 
CSD failure. Refer to section ҮШІ, ТЕ од is found to b 
taminated, drain and service ой tank. Refer 
4С-6 section II. | 


slot. teen daimp as asser 


o. Move camp assembly around engine d kir 
ring with rail asse 101v р. 4 88и re bite provided on с. pn | > 
BEE sembly в едра: 27). 


р. Сіове dem dcr pur secure to engine locking 
ring by moving buius z bolt into slot and tighten knob as 
required. 


q. Remove three cn unit attach bolts, 6 o'clock and 
two at 4 o'clock. Attach saddle assembly to constant speed 
drive and generator. | 


г. Insert snap hook into D ri ag of saddle i adi 


duct. ed ° hoist hook from tig r ring. | 


When removing "CSD/ ах and - saddle 
assembly from intake duct, mechanic should 
precede assembly to prevent it from being 
inadvertently dropped from intake duct. 


v. Pull CSD/generater and saddie assembly from 
intake duct. 


w. Check front gear box shaft splines for wear in ac- 
cordance with T.0.24—479--46. 


x. Cover gear box pad with a suitable item to keep out 
dirt and other foreign material. 


11-26. Servicing Бийдин Constant Speed Drive. 


Servicing of Sundstrand ки Speed Drive 
must be accomplished before mating generator to 
drive. 


a. Turn drive vertically with input drive on top. 


b. Remove self closing valve assembly and magnetic 
drain plug. 


c. PHI drive unit with engine lubricating он, 
approximately one quart Is required. 


d. Install self closing valve assembly. Torque 55 to 72 
inch-pounds and lockwire. 


ке 


11-8 Change 18 


е. Install magnetic drain plug. Torque 30 to 40 
¿neh=pounds € loeks 


Replace all damaged 


f. Install O ring on hydraulic connectors. 


icate generator input shaft spline with 
Plastilube Moly Grade 3. 


ring on эга nee нон 


d. Remove shipping plug from generator ae Spline. 
Inspect packing located inside output clutch assembly for 


‘oil to run out 
rea when shipping 


of output tite P 
plug is removed. 


e. Lubricate generator input drive splines with 
Plastilube Moly Grade 8. 


г Install generator and nuts on ¢ drive. > Torque 50 to 70 
inch-pounds. | 


g. Remove 1 magn otic 
engine lubricating oil 


h. Install ma gn 
inch-pounds and k өсіне: 


plug g and drive with 


11-28. Installation. 


| CAUTION 


To prevent possible failure of generator or 
aircraft wiring, do not install 30 KVA generator 
on aircraft equipped with 20 KVA electrical 
generator system. 20 KVA generator must not be 
installed on aircraft equipped with 30 KVA 
electrical generator mem. 


unit. | ре “one layer of Sac е between soft 
coupling and generator. Torque bolta on generator to 
coupling 190 to 280 inch-pounds. Secure screws in drain 
line with lockwire. | 

b. Clean CSD and generator splines with solvent and 
small brush. Lubricate splines with Plastilube Moly Grade 
ác 


c. Attach the saddle assembly to constant speed drive 
and connector. 


Bellmouth pitot probe can cause injury to 
personnel or be damaged. Use care when entering 
or leaving duct. 
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CAUTION 


Exercise caution when entering and leaving 
intake duct not to damage to aircraft duct 


surface. 


d. Insert units into duct with generator coupling 
entered first, move units up duct to where hoist assembly 


is installed. 
e. Remove cover from gearbox cover. 
г Connect saddle assembly D ring to snap hook. 


g. Lubricate soft coupling bolts and face of washers 
with MIL-L-25681. 


CAUTION 


When installing CSD, assure CSD splines fully 
engage engine splines by rotating compressor a 
minimum of 3 blades clockwise апа 
counterclockwise immediately after installation. 


h. Rotate hand crank and raise CSD and saddle 
assembly, unpin skate assembly and move skate and CSD 
assembly toward gearbox. Align splines and coupling 
bolts. 


i. Install bolt at 6 o'clock position with head facing 
forward — torque bolt 250—270 inch—pounds and secure 
with MS20995NC32 lockwire. Install nuts at 2, 8 and 10 
o'clock positions. Torque nuts 250—270 inch—pounds. 


j. Install remaining two bolts at 4 o'clock position. 
Torque 70 to 80 inch—pounds and lockwire. 


k. Unhook D ring from hoist and remove saddle 
assembly from CSD/Generator unit. Remove hoist 
assembly. 


1 Install single layer of permacel tape to oil cooler 
strut pads. 


m. Install dome assembly in air duct, position struts 
down and facing gearbox pad. Move dome through air duct 
and position it forward of CSD/Generator unit and feed 
electrical bundle through opening in dome. 


CAUTION 


Exercise extreme caution when installing genera- 
tor electrical leads, to prevent breaking terminal 
board insulator dividers. 


Caution should be taken to hold the eiectrical 
terminals in place while the nut is tightened to pre- 
vent rotation of the terminals. This will help pre- 
vent broken generator leads and premature failures. 


n. Connect generator leads as follows: Connect lead V75 
to terminal G, X55 to terminal T1, X56 to terminal T2, 
X57 to terminal T3, X74 to terminal F, X65 to terminal P. 
Install washers and nuts. Torque 60 to 85 inch—pounds. 


o. Rotate dome to position it on oil cooler strut pads. 
Install dome strut to pad attach bolts. 


(11-8A blank)/11-8B Change 24 


p. Install CSD electrical connector and lockwire. Install 
electrical bundle bracket, spacer, and clamps. 


q. Remove dirt plugs and install O—ring on CSD supply 
and return fittings. Install supply fitting and torque 150 to 
200 inch—pounds. Install return fitting. Torque 110 to 150 
inch—pounds. 


NOTE 


Use wrench to hold CSD fittings when torquing 
supply and return line nuts. 


r. Connect CSD supply line to fitting. Torque 300 to 500 
inch-pounds. Connect CSD return line. Torque 150 to 250 
inch-pounds, lockwire each line to fitting. 


s. Install CSD drain line fitting and O ring into CSD 
drain assembly. Torque 50 to 100 inch-pounds and 
lockwire. 


t. Connect CSD drain line to CSD drain line fitting. 
Torque 50 to 100 inch—pounds and lockwire. Per- 
form CSD oil system priming procedure. Refer to 
paragraph 11-38. 


u. Install dome assembly strut pad mounting bolts. 
Torque 50 to 70 inch—pounds and lockwire. 


v. Install anti—icing seal on forward end of anti—icing 
line. Install seal and line into mount on nose dome assem- 
bly. Connect aft end of line with seal and bolts. Torque 
250 to 270 inch—pounds and lockwire. 

w. Install spacers between hose and wire bundle in left 
strut. Install teflon bushing around wire bundle, and insert 
bushing in dome opening with split in bushing pointing aft. 


x. Install nose dome strut covers and strut door lock 
bolts. Torque 50 to 70 inch —pounds. 


y. Close nose dome doors. Torque bolts 50 to 70 inch— 
pounds. 


z. Remove bellmouth pitot cover, tools, equipment 
and all foreign matter, including tape, from air in- 
take. 


aa. Remove safety clip from Variable Ramp Control 
circuit breaker and reinstate breaker. 


Connect CSD Supply Line disconnect through door 81L 
or 82R. 


11-29. CONSTANT SPEED DRIVE FILTER. See figure 
11-5. 


11-30. Tools and Equipment. 


Ultrasonic cleaning unit 


11-31. Materials. 


Lockwire, MS20995NC32 
Solvent, P-D-680, Type II 
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11-32. Disassembly. a. Before cleaning element. cover end with a suitable 
fixture to prevent contamination from entering interior of 

a. Remove clamp from around filter bowl. filter. 
b. Remove lockwire and filter bowl filter head. b. Clean filter element and bow! using cleaning solvent 


ЭГО ан БОЛЫН P-D-680 or other suitable cleaner and a brush that has 
soft bristles, longer than depth of pleats in filter element. 
11-33. Cleaning. c. A preferred alternate method of cleaning is 


NOTE ultrasonic cleaning if equipment is available. Clean filter 


Filter element may be cleaned only if 
replacements are not available. 


Change 21 11-9 


T.O. 1F-4C-2-8 


5 OUT LINE 


ЫР??? 


£y 
«* б 77 
2 — Z же PR IOG 
OILIN LINE— = В © РА, ЕЕ а 2——— MAIN FUEL CONTROL 
САВА NE ° 
N | 5 | “Ж. 


CONSTANT SPEED 
DRIVE FILTER 


OIL SERVICING 
BRACKET 


RELIEF VALVE 
ASSEMBLY 


FILTER HEAD 


RETAINING 
RING 


O RING 


FILTER ELEMENT 


FILTER BOWL 


ЕШ 


ШІ 


[| 


4C—2—8—(129) 


Figure 11-5. Constant Speed Drive Filter 
11-10 


for 5 minutes at room temperature using trichlorethylene 
or equivalent. Position element horizontally in cleaning 
tank and rotate 90 degrees after each minute of cleaning. 
Backflush if possible. 


CAUTION 


Air pressure must not exceed 40 psig maximum to 
prevent filter element damage. 


d. Shake or blow excess solvent from filter element. 
11-34. Inspection. 


a. Inspect filter element for tears, buckling, and 
obstructions. 


b. Inspect seal seating surface for burrs. 
11-35. Repair and Parts Replacement. 

a. Replace filter element if replacements are available. 

b. Replace retaining ring and O rings. 
11-36. Assembly. 

a. Insert filter element into bowl. 

b. Screw bowl onto filter head. 

c. Torque bowl 100 to 200 inch-pounds. 

d. Secure bowl with lockwire. 

e. Install clamp around filter bowl. 
11-37. Testing. 


a. Check assembled filter for leaks during engine 
operation. 


11-38. CONSTANT SPEED DRIVE OIL SYSTEM 
PRIMING PROCEDURES. 


11-39. Tools and Equipment. 


Oil Servicing Unit 
Torque wrench, 0 to 100 inch-pounds 
Torque wrench, О to 600 inch-pounds 


11-40. Materials. 
Oil, MIL-L-7808 
11-41. Manpower Requirement. 
a. Two men required. 
11-42. Procedure. 
NOTE 


Prior to engine operation and after assuring all 
lines and components have been properly 
installed, engine oil tank must be serviced and 
CSD oil system primed per following steps. 


11-43. Static Priming. 


a. CSD unit should be serviced before installed on 
engine. Refer to paragraph 11-26 or paragraph 11-27 
whichever is applicable. 


NOTE 


Sundstrand CSD cannot be serviced after it is 
installed on engine. 


b. Service engine oil tank, refer to section VIII. Do not 
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disconnect oil servicing unit from engine upon completion. 
Proceed with following steps to use oil servicing unit as a 
CSD system priming unit. 


c. Disconnect oil servicing unit return line from engine 
oil servicing bracket to prevent any additional oil overflow. 


NOTE 


Do not disconnect oil servicing unit supply line. 


d. Disengage quick disconnect located in CSD supply 
line between oil tank and CSD. Secure a spare female 
quick disconnect half with a short line attached and 
engage with male quick disconnect half on line to tank. 
With line open, operate oil servicing unit pump handle 
until steady flow of oil is observed. Stop pumping, and 
remove spare female quick disconnect half previously 
installed. 


NOTE 


Oil servicing unit is used to apply head pressure 
to oil tank, if required to start oil flowing. 


e. Reconnect CSD supply line quick disconnect. 
CAUTION 


Faulty engagement of quick disconnect coupling 
will result in starvation, of oil and damage to 
CSD. Look for disconnect, pin-lock extension that 
assures full engagement. Refer to figure 11-2. 


f. Loosen nut on CSD oil supply line fitting at CSD. 
Slowly operate pump handle. Jiggle line so air trapped in 
line can escape past threads of fitting. W hen oil droplets 
appear, assume CSD supply line is filled with oil. Tighten 
nut at once and wipe up any spilled oil in strut. 


NOTE 


Use a suitable cloth under and around fitting 
prior to applying oil will aid in eliminating nearly 
all spillage. 


g. Torque nut on oil supply line 300 to 500 inch-pounds. 


h. Reconnect oil servicing unit return line to engine oil 
servicing bracket and allow excess oil to drain from oil 
tank if overservicing of tank occured to fill CSD supply 
line. 


i. Disconnect oil servicing unit supply and return lines 
from oil servicing bracket. 


j Install fairing covers on streamlined struts. Torque 
bolts 50 to 70 inch-pounds. 


k. Close dome assembly doors. Torque bolts 50 to 7O 
тсй-роипав. 


11-44. Motor Priming. 


a. Disconnect CSD return line from inlet side of CSD 
filter. 


b. Motor engine at low rpm until oil flows freely from 
oil return line. Observe windmilling limits, refer to section 
IT. 


NOTE 


This operation assures oil circulation from tank 
through CSD to filter and return to tank. 


c. Connect oil return line to filter. Torque 150 to 250 
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inch-pounds. 


d. Again service engine oil tank. Disconnect oil 
servicing unit and install caps on oil servicing adapters. 


11-45. CSD Oil System Priming Sequence Check List. 
a. Engine oil tank serviced and overflow line, full. 
b. CSD supply line to quick disconnect, full. 

c. CSD supply line to CSD, full. 
d. CSD unit, full. 
e. CSD return line to CSD filter, full. 


f. Engine and CSD unit motored to check for flow at 
CSD return line. 


CAUTION 
To prevent damage to engine, install check valve 


on servicing unit supply hose to prevent oil tank 
draining into servicing unit. 


g. Engine oil tank reserviced and oveflow indicated in 
return line to oil servicing unit. 


h. АП connections loosened during priming, secured 
and lockwired. 


11-46. Removal, repair and installation of constant speed 
drive check valve (Sunstrand P/N 695216А). 


11-47. Tools and Equipment. 
Oil servicing unit 
Torque wrench 0—600 inch—pounds 
Safety clip MDE321041 

11-48. Materials. 


Oil, MIL—L—7808 
O—Ring MS9388—011 


11-49 Manpower Requirement. 
Two men required 
11-50. Remove/Repair/Replace. 
WARNING 
With variable ramp in retracted position, pull both 
variable ramp control circuit breakers and install 
safety clip. 
CAUTION 


Exercise care not to damage Bellmouth pitot probe 
when entering or leaving duct. 


11-12 Change 2 


NOTE 
A cardboard box or equivalent soft—construction— 
type box should be employed for catching small 


parts so that damage to the inlet duct skin is pre- 
vented. 


a. Disconnect CSD supply line disconnect through 
door 81L & 82R. 


b. Enter inlet duct and install bellmouth pitot cover. 

c. Open nose dome doors. 

d. Remove, repair/replace check valve as per T.D.9H6— 
3—25—2 paragraph 5-11u, item (1) through (7). Torque 
mounting screws 18—20 inch—pounds. 

e. Wipe oil from CSD and dome. 

f. Close dome doors; torque bolts 50—70 inch—pounds. 


11-51. Quality Assurance. 


a. Assure all rags and other foreign material has been 
picked up and removed from air inlet ducts. 


b. Account for all tools used. 


c. Assure that nose dome doors have been properly se- 
cured. 


d. Assure that CSD supply line is connected. 


11-52. Leak Check. 
a. Perform engine run at idle RPM for 15 minutes. 


b. Open nose dome doors and check for oil leakage. 
Static leak check for an additional 15 minutes. 


NOTE 


Wetting of valve is normal as long as drops do not 
form. If leakage is present, recheck O—Ring 
MS9388—018 for damage. If leakage is from check 
valve, repair/replace valve. 


11-53. Close nose dome doors; torque bolts 50—70 inch— 
pounds. 


11-54. Remove bellmouth pitot cover, tools, equipment 
and all foreign matter from air intake area, paragraphs 
11-51a through c. 


11-55. Remove safety clip from variable ramp control cir- 
cuit breakers and reinstate breakers. 


SHOP MAINTENANCE 
11-56. MAINTENANCE PROCEDURES. 


11-57. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 11-2 lists the functional line 
replaceable units (LRU) of the system with the location of 
applicable maintenance procedures. Shop maintenance 
procedures, when contained in this manual are referenced 
by paragraph numbers; when contained in accessory 
publication, the T.O. numbers of the applicable manuals 
are listed. Manuals in Ше Е-4 series or in genera] aircraft 
series are listed when containing procedures directly 
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applicable to the LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T.O. numbers are listed. 


11-58. PACKAGING. 


11-59. Components to be forwarded to the next higher 
level of maintenance for repairs, test, or check must be 
cleaned, preserved, and packaged for protection against 
physical and mechanical damage during subsequent 
handling, shipping, and storage. For preservation and 
packaging methods referred to herein, refer to AFP 71-4 
volumes 1 and 2. Components packed for forwarding must 
further be identified, marked and documented in 
accordance with applicable Air Force procedures. 


Table 11-2. Line Replaceable Units 


Line Manufacturers 
Replaceable Part 
Unit Number 


AC generator 2CM26 
Nose dome assembly 53-50016 


CSD oil filter 59223 


Constant speed drive 695145C 


Constant speed drive 7TAL10L03 


Applicable Maintenance Applicable Maintenance 
Procedures/ Publications Procedures / Publications 
Shop 
(Intermediate Level) Overhaul/IPB 
T.O.8A6-6—7-3 


T.O.1F-4C-10 T.O.1F-4C—3-1-4 


T.O.9H6-3—25-2 
T.O.9H6-4—3-2 
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SECTION XII 


BASIC POWER PLANT 


DESCRIPTION 
12-1. SYSTEM. See figure 12-1. 


12-2. Тһе 479 engines are axial-flow turbojet engines 
with variable afterburner thrust. They incorporate a 
17-stage compressor of which the angles of the inlet guide 
vanes and the first 6 stages of stator vanes are variable; a 
combustion system which consists of 10 individual 
combustion liners situated between an inner and outer 
combustion casing; a 3-stage turbine rotor, which is 
coupled directly to the compressor rotor; and an 
afterburner system, which provides afterburner thrust 
variation through fuel flow scheduling and actuation of 
the variable area, converging diverging type exhaust 
nozzle. The rotors are supported by three main bearings. 


12-3. COMPONENTS. 


12-4. The main sections, drive systems, bearing, and seal 
areas are as follows: 


a. Compressor section. 

b. Combustion section. 

c. Turbine section. 

d. Exhaust section. 

e. Main engine bearings and seals. 
f. Accessory drive section. 


2 
GY 


«Ы ок 
\ Ia- 


DIRECTION OF 
18 ROTATION 


12-5. COMPRESSOR SECTION. 


12-6. Compressor Front Frame. The compressor front 
frame forms the air inlet passage for the engine and 
supports the front of the compressor rotor. The frame 
consists of an outer shell, an inner hub, 8 evenly spaced 
hollow airfoil shaped struts, and the inlet guide vanes. See 
figure 12-2. 


12-7. Compressor Casing Assemblies. The compressor 
casing assembly consists of 2 cylindrical steel casings split 
along a horizontal line. The front casing assembly contains 
6 stages of variable vanes and the 7th-stage stator vanes. 


12-8. Compressor Rotor. The compressor rotor consists of 
a front stub shaft, 17 discs and stages of blades, 16 spacers, 
а 7th-stage air baffle and ducts, 4 torque cones, a rear stub 
shaft and a rotating air seal. 


12-9. Compressor Rear Frame. The compressor rear 
frame absorbs the thrust loading of the rotors and the 
radial force of the compressor turbine coupling. It also 
forms an annular diffuser for the compressor discharge 
air. The frame consists of an outer shell connected by 10 
equally spaced, hollow, airfoil shaped struts to an inner 
shell. The outer shell provides 10 mounting pads for the 
fuel nozzles and 10 bosses for sleeve bolt inserts which are 
used to secure the combustion liners. 


4С-2-8-(127) 


Figure 12-1. Basic Engine Views 
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Figure 12-2. Strut Usage 
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12-10. COMBUSTION SECTION. 


12-11. Combustion Outer Casing. The combustion outer 
casing is split on the horizontal line to permit removal of 
the casing for inspection and removal of the liners. The 
upper half contains a port at the top for extraction of 
anti-icing air. The lower half contains 2 spark plug bosses, 
one at the no. 4 liner and one at the no. 5 liner, a 
combustion system drain and an air extraction port. 


12-12. Combustion Liners. Each combustion liner consists 
of an inner liner, an outer liner, and a rear liner. The outer 
liner forms a snout which scoops compressor discharge air 
into the liner. Vanes in the snout distribute the air 
uniformly around the dome of the inner liner. A slot in the 
snout permits the fuel nozzle to extend into the inner liner 
dome. The no. 4 and no. 5 liners each have a spark plug 
hole through the inner and outer liners. 


12-13. Combustion Inner Casing. The inner casing bolts 
between the rear flange of the compressor rear frame 
inner shell and the 1st- stage turbine nozzle and the 
transition duct. It absorbs the torque developed on the 
turbine nozzle and it confines the combustion airflow to an 
annular passage around the liners. Holes near the front of 
the casing permit air to flow into the chamber around the 
turbine shaft to cool the shaft, and the 1st-stage turbine 
blade shanks. 


12-14. Annular Transition Duct. The transition duct 
provides a ring of 10 oval inlet ports and an annular exit, 
the area of which is one half that of the total area of the 
inlets to accelerate the airflow into the 1st-stage nozzle. 
The duct is supported by the inner combustion casing. 


12-15. TURBINE SECTION. 


12-16. First-Stage Turbine Nozzle. The 1st-stage turbine 
nozzle is bolted to the rear flange of the inner combustion 
casing. The inner band of the nozzle is a one piece 
structure from which the vanes are cantilevered. The 
vanes are hollow, airfoil sections with cooling air passages. 


12-17. Turbine Stator Assembly. The turbine stator is split 
on a horizontal line to permit it to be removed. It includes 
the 3 turbine shrouds, the 2nd and 3rd-stage nozzles and 
the 3rd stage turbine blade guard. 


12-18. Turbine Rotor. The turbine rotor produces the 
necessary torque to drive the compressor. It consists of the 
turbine shaft, 3 turbine wheels and 3 sets of blades. 


12-19. Turbine Frame. The turbine frame forms an 
exhaust diffuser, supports the rear of the turbine rotor, 
and provides the main engine to aircraft mounting 
structure. The frame consists of an outer cone, an inner 
cone, and a sump housing connected by 7 equally spaced, 
hollow struts. The struts are housed within turbine frame 
vanes to shield them from exhaust temperatures. 


12-20. EXHAUST SECTION. 


12-21. Afterburner Assembly. The afterburner assembly 
consists of the forward exhaust duct and liner, 4 fuel 
manifolds, 21 spraybars, an inner rear cone, flameholder, 
and torch igniter. The forward exhaust duct is bolted to 
the rear flange of the turbine frame. 
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12-22. Tailpipe Assembly. The tailpipe assembly consists 
of the rear exhaust duct, the no. 2, no. 3 and no. 4 liners 
and the exhaust nozzle. The liners are ceramic coated to 
withstand the high afterburner temperatures. The liners 
are corrugated and have cooling louvers to route cooling 
air along the inner surface of the liner. 


12-23. Exhaust Nozzle. The exhaust nozzle assembly 
consists of nozzle flaps and seals interconnected by flap 
actuators and bellcranks to the support ring and shroud 
flaps and seals. The support ring telescopes into the outer 
shroud. Through this arrangement, movement of the 
support ring toward the rear of the engine causes a 
simultaneous increase in the opening area of the primary 
and secondary exhaust nozzles, and the spacing length 
between the nozzle throats. 


12-24. BEARINGS AND SEALS. 


12-25. No. 1 Bearing Area. The no. 1 bearing, which is 
housed in the compressor front frame, is a roller bearing 
and restrains radial loads only; thus it allows the rotor to 
expand axially without transmitting stress to the 
surrounding structure. The front gearbox is included in 
the sump area, so no engine oil and air seals appear in 
front of the no. 1 bearing. Behind the bearing is a dual, 
carbon rubbing type seal. 9th- stage air is contained in the 
area between the segment rows to pressure load the 
segments against the race to minimize oil leakage from the 
sump. 


12-26. No. 2 Bearing Area. The no. 2 bearing, which is 
housed in the compressor rear frame, is a ball bearing and 
restrains both the radial and the thrust loading of the 
rotors. It is contained in a sump enclosed by carbon 
rubbing oil seals, which consist of a single row of carbon 
segments mounted in а housing and held 
circumferentially by a coil spring. 


12-27. No. 3 Bearing Area. The no. 3 bearing, which is 
housed in the turbine frame, is a roller bearing and 
restrains radial loads only. The sump area is enclosed by 
carbon rubbing seals. The air pressure around the sump is 
confined by the rear turbine air seal and the rear no. 3 
bearing air seal. 


12-28. ACCESSORY DRIVE SECTION. See figures 12—3 
and 12-4. 


12-29. Front Gearbox. The front gearbox is housed within 
the hub of the front frame and is connected directly to the 
front stub shaft of the compressor rotor through a spline. 
It contains bevel gears which convert the power into a 
radial plane in which it is transmitted to the transfer 
gearbox by a radial drive shaft. The front flange provides 
a mount for the aircraft constant speed drive. The gearbox 
housing contains a passage at the top to supply anti-icing 
air to the engine nose dome from the front frame hub. 


12-30. Transfer Gearbox. The transfer gearbox is 
mounted at the bottom of the compressor front frame, and 
receives power from the front gearbox through a radial 
drive shaft housed in the no. 5 strut of the frame. The 
gearbox converts a radial drive to several horizontal 
drives, and supplies the power to drive hydraulic pumps, 
fuel pumps, an engine control generator, a techometer 
generator, and an oil scavenge pump. A combination 
pneumatic and cartridge combustion starter is mounted 
on the rear face of the transfer gearbox. 
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Figure 12-3. Accessory Drive 


12-31. Horizontal Drive Shaft Support Bearing. The 
horizontal drive shaft support bearing is spline connected 
to the front and rear horizontal drive shafts to prevent 
deflection of the shafts. The bearing housing is bolted to 
the bottom of the front compressor casing ribs. 


12-32. Rear Gearbox. The rear gearbox is attached to the 
bottom of the compressor rear casing and 15 
hinge-mounted to compensate for the different rates of 
expansion between the casing and the gearbox. It supplies 
power to drive engine oil pumps, a hydraulic pump, and 
the main fuel control. It receives power from the transfer 
gearbox through the horizontal drive shaft. 


THEORY OF OPERATION 
12-33. GENERAL. 


12-34. During operation, air enters the front ofthe engine 
and is directed into the compressor at the proper angle by 
the variable inlet guide vanes. The air is compressed and 
forced into the combustion section. A fuel nozzle extending 
into each combustion liner atomizes the fuel for 
combustion. The fuel-air mixture is initially ignited by 2 
Ignitor plugs in 2 adjacent combustion liners, and is 
rapidly propagated to the remaining liners by cross 
ignition ducts which join adjacent liners. Once initiated, 
combustion is self-sustaining so ignition is turned off. 


12-35. The gases which result from combustion are 
directed into the turbine, which drives the compressor 
rotor. From the turbine, the exhaust gases flow into the 
afterburner where additional fuel may be injected and 
ignited to augment the thrust of the main engine. The 
exhaust gases then pass through, and are accelerated by, 
the exhaust nozzle. 


12-4 


12-36. The engine systems control engine thrust by 
regulating engine speed, stator angle, fuel flow, exhaust 
nozzle area, and exhaust gas temperature. 
Interconnecting signals integrate the various controls so 
that the systems function as a single unit in response to 
the throttle. 


12-37. PRIMARY AIRFLOW. See figures 12-5, 12-6, 
12-6A, and 12-6B. The primary airflow pressurizes areas 
of the engine, cools engine assemblies and parts, and 
supports the combustion of fuel. As the primary airflow is 
traced through the compressor, combustion, turbine, and 
exhaust sections of the engine, its many functions are 
discussed. 


12-38. During engine operation, air is drawn or rammed 
into the inlet, where it is directed onto the 1st-stage rotor 
blades by the inlet guide vanes. The successive stages of 
the compressor increase the pressure of the air, while 
forcing it to the rear. The angles of the first 6 stages of 
stator vanes and the inlet guide vanes are variable to 
maintain the efficiency of the compressor over a wide 
range of operating conditions. 


12-39. The acceptable pressure rise of each stage of the 
compressor depends upon the speed of rotation of the 
rotor, which is reflected by engine speed; the density of the 
air, which is reflected by compressor inlet temperature; 
and the angle at which the air strikes the blades and 
vanes. The position of the vanes during any engine 
speed/compressor inlettemperature condition is 
established by the main fuel control. 
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STATION DESIGNATIONS 
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SECTION OR FUNCTION OF AN ENGINE. NUMERICAL STA- 
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REFERENCES TO THE VARIOUS SECTIONS OF THE ENGINE WHEN 

SUCH REFERENCE IS NEEDED FOR DESIGN AND/OR ADJUSTMENTS 

TO ENGINE OPERATION. 
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Figure 12-6. Power Plant Station Designation 
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12-40. As the air travels rearward, some of it bleeds 


inward through holes in the Tth-stage rotor spacer, and 
some outward through | holes in the 9th-stage stator vane 
i asing half. The 7 th-stage air 
extraction is used as pressure equalization air within the 
compressor rotor and as turbine rotor cooling air. The 
9th-stage air extraction becomes sump cooling and oil seal 
loading air for the 3 bearing sumps. 


12-41. As the air leaves the rear of the compressor, it is 
straightened by the exit gu ide vanes to prevent swirling i in 
the combustion section. Тһе compressor rear frame is a 
diffuser, which decreases the air velocity and increases the 
pressure. The rear frame contains air extraction 
manifolds to supply air to the aircraft. 


12-42. The air within the combustion section supports the 
combustion of fuel and cools engine assemblies. À snout on 


each of the combustion liners directs air into the outer | 


liners. The vanes in the snout distribute the air uniformly 


. around the domes of the inner liners. Some of the air 


passes through the cowls on the fuel nozzles to hold the 
flame away from the nozzle tips, some through the louvers 
in the dome of the inner liners to mix with the atomized 
fuel, and some through louvers in the sides of the liners to 
prevent the flame from contacting the inner surface of the 
liners. Thimble holes in the inner liners direct the air 
inward to center the flame. 


12-43. The remainder of the air continues to flow 
rearward, surrounding the combustion liners. A small 
amount flows inward, through holes in the inner 
combustion casing, to cool the turbine shaft. It flows across 
a baffle on the inner rim ofthe 1st-stage turbine nozzle and 
onto the front face of the ist-stage turbine blade shanks. 


. 12-44. Air enters through louvers in the combustion rear 

liners, to prevent the flame from contacting the inner 
surface, and through thimble holes, to ensure complete 
combustion. Combustion is completed at a point early 
enough to prevent the flame from being directed onto the 
ist-stage turbine nozzle vanes. The air surrounding the 
combustion liners cools the outer surface of the annular 
transition duct and some of it passes through louvers 
between the ports of the duct. 


12-45. Air flows through baffies on the rear flange of the 
combustion liners and along the inner surface of the 
annular transition duct ports. It also flows through baffies 
on the rear of the transition duct and flows over the inner 
and outer bands of the 1st-stage turbine nozzle. 


12-46. Some air enters the outer end of the ist-stage | 


nozzle vanes, passes inward through the vanes, and is 
directed onto the front of the 1st-stage turbine blade 
shanks. Some air continues to flow rearward through holes 
in the inner rib of the turbine casing and inward through 
the 2nd-stage turbine nozzle vanes. It is directed onto the 
rear of the 1st-stage turbine blade shanks. 


12-47. The 1st-stage nozzle vanes increase the velocity of 
the combustion gases and direct them onto the 1st-stage 
turbine blades. The 2nd-stage vanes reduce the swirling, 
again incrase the velocity of the gases, and direct them 
onto the 2nd-stage blades. The Згд-в аре vanes reduce the 
swirling, accelerate the gases, and direct them onto the 
3rd-stage blades. The energy extracted, аз a reaction to 
the high velocity air striking the blades, produces the 
rotary motion that drives the compressor and accessories. 


12-10. 


12-48. Turbine shrouds and seals prevent excessive 
leakage of gases around the tips of the blades, and over the 
torque rings of the rotor. Strut covers, surrounding the 
struts of the turbine frame, reduce the swirling of the 
gases entering the exhaust section. The turbine frame 
diffuses the air as it enters the exhaust section. 


ей in the turbine frame, 
одоо ап и electrical мана! that is proportional to the 
temperature of the turbine discharge (exhaust gas) 
temperature. The signal is used for cockpit indication and 
for control of the exhaust nozzle area. 


12-50. The air in the exhaust section is diffused between 
the rear inner cone and the exhaust duct. The air is 
divided into cooling air, which fiows between the liners and 
the duct, and exhaust air, which flows through the liners. 


The cross-section of the а air stream changes from annular 


12-51. ан. ке into the exhaust air stream, 
add fuel which is ignited to augment the thrust of the basic 
engine. The flameholder produces a turbulence that 
enhances burning of the fuel. The pilot burner, receiving 
its air supply from the outer combustion casing, maintains 
the flame. 


12-52. The cooling air, between the liners and the ducts, 
passes through louvers in the liner to shield its inner 
surface from direct contact with the afterburner flame. It 
also flows along the inner surface of the primary nozzle 
flaps and seals. 


12-53. The exhaust КИА causes ; the velocity of ae air 
stream to increase by restricting its flow. The velocity of 
the exhaust gases past the throat (smallest) area is limited 
to the speed of sound within the gases. Since the speed of 
sound increases in proportion to an increase in 
temperature, the afterburner produces thrust by 
increasing both the temperature s and the velocity of the 
gases. 


12-54. The converging portion of the nozzle, formed by the 
primary flaps, accelerates the gases to a sonic velocity. The 
diverging portion of the nozzle, formed by secondary air 
directed. by the shroud flaps, controls the rate of expansion, 
and thus in effect accelerates the gases beyond the throat. 
The nozzle area is determined by the throttle position 
until the temperature of the exhaust gases reaches the 
reference temperature schedule of the engine; then 
throttle control of the nozzle is over ridden by a 
temperature limiting system to maintain the exhaust gas 
temperature according to the reference temperature 
schedule. The high velocity of the exhaust gases passing 
from the throat ofthe nozzle to the exit acts as an aspirator 
to cause air to flow along the outside of the engine. This is 
called secondary air. 


12-55. SECONDARY AIRFLOW. Тһе Е. air cools 
the engine and accessories and forms the diverging 
(aerodynamic) exhaust nozzle. The air enters the engine 
compartment, passes along the outside of the engine and 
removes any fumes or leakage air from the engine 
compartment. The air is drawn into the outer shroud, 
between the primary and the secondary (shroud) nozzle 
flaps, and forms a nozzle around the expanding exhaust 
gases. The air mixes with the primary air and increases 
the total amount of airflow. The secondary air controls the 
rate of expansion of the exhaust gases beyond the primary 
nozzle throat and also lowers its temperature. The shroud 


Вар seals, and a seal between the fuselage and the outer 
shroud, reduce secondary air leakage, which would reduce 
aircraft performance. | 


12-56. AIR EXTRACTION. Air is extracted from the 
compressor for many uses; such as turbine cooling, sump 
cooling, anti-icing, and other aircraft requirements. Some 
air passes inward through holes in the 7th-stage rotor 
spacer. It is ducted throughout the rotor to equalize the air 
pressure on the discs. It passes through the rear stub shaft 
and into the turbine shaft to cool the shaft and the front 
of the 1st-stage turbine wheel; the air flows through the 


center of the 1st-stage wheel, outward on the rear face of | 
stage torque ring, | 


the wheel, across the inside of the 18 
and inward on the front face of the 2nd-stage wheel; the 
air flows through the center of the 2nd-stage wheel, 
outward on the rear face of the wheel, across the inside of 
the 2nd-stage torque ring, and inward on the front face of 
the 3rd-stage wheel; it then flows through the center of the 
wheel, into the turbine cooling air baffle; and outward 
through all 7 struts of the rear frame, into the engine 
compartment. 


12-57. Sump cooling and oil seal pressurization air for the 
8 bearing areas flows outward from the compressor into 
the 9th-stage air manifold. It is externally piped to a tube 
in the No. 1 strut of the compressor front frame, a tube in 
the No. 1 strut of the compressor rear frame, and to one 
in the No. 2 strut of the turbine frame. The sump cooling 
air is confined to the compressor rear frame cavity by the 
No. 2 bearing front and rear air seals. The air minimizes 
oil leakages from the bearings sumps and, in addition, it 
surrounds the No. 2 bearing sump to isolate the sump from 


the heat of compressor discharge air. The air that leaks 
across the oil seals enters the bearing sump. The air that 
leaks across the air seals enters the 17th-stage seai 
leakage air cavity. 


12-58. The cooling air is confined in the cavity of the 
turbine frame by the rear turbine air seal at the front and 
the no. 3 bearing air seal at the rear. The air seal leakage 
air enters the turbine discharge air from the front seal and 
the turbine cooling air at the rear seal. 


12-59. Air for use in the aircraft is extracted from the 
compressor discharge. The air enters the stiffening 
manifolds in the compressor rear frame inner shell and is 
ducted through the no. 2, 4, 7, and 9 struts of the rear 
frame. 0 


12-60. ANTI-ICING AIR. The anti-icing air prevents or 
removes ice formation in the engine inlet. The air is 
extracted through a port at the top of the combustion 
section outer casing, and is piped to the anti-icing valve, 
which regulates the flow and pressure. From the valve it 
is piped to the 1st-stage stator anti-icing manifold and to 
pads on the front frame, where it is ducted into the hub by 
4 struts. The air is confined by a manifold cover in the hub 
of the frame and is distributed through the hollow shanks 
of the inlet guide vanes and the remaining 4 struts of the 
front frame. The gearbox housing contains a passage at 
the top to supply anti-icing air to the engine nose dome 
from the front frame hub. An indicator switch illuminates 
a light in the cockpit to indicate that anti—icing air is on. 
The switch contacts close when the anti-icing duct 
pressure exceeds comperssor inlet pressure by 2.5 +0.2 
psi. | 
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TO L ` AN D ТЕЗ () listed tools and test equipment are for performing aircraft 
e x | 10 ud Е and shop maintenance рони in this section of the 
12-61. GENERAL. Res по manual. 


12-62. To perform maintenance on the system or 
components, the special tools and test equipment listed in 
Table 12-1 should be used. Alternate equipment with 
equal or greater range and accuracy than that in the 
Alternate Equipment t column may be sul bstituted. The 


Table 12-1 Tools and Test Equipment 


| Alternate “Alternate 
Equip. i 


x Range 


Identification | 


x | Accuracy 


| 162770 


a nter: supp ort = 


А | То aid installation of tailpipe 
| assembly, exhaust ejector | | 


Socket wrench 103716 To aid in removing 


| afterburner. 


| To support tailpipe during 
removal. 


| 102759 or 
| 10526962 


1С2667 


| Extension sling - 


| Wrench To remove AB flange nuts. 
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AIRCRAFT MAINTENANCE 
12-63. GENERAL IN FORMATION. 
12-64. CIRCUIT Ë BREAKERS. Refer to Section IL 


12-65. MAINTENANCE CONCEPT. Organizational 
maintenance of the basic power plant in this section of the 
manual consists primarily of visual inspection of the 
power plant. Checkout, trouble analysis, and replacement 
and adjustment of components are covered in other 
sections of the manual. 


12-66. CHECKOUT PROCEDURES. 


12-67. Refer to T.0.2J-J79-46, for checkout procedures Е 


applicable to the basic power plant. 
12-68. TROUBLE ANALYSIS. 


12-69. Refer to section П, for trouble analysis TN 
to the basic power plant systems. 


12-70. REMOVAL AND INSTALLATIO N. 


12-71. Refer to T.O. 1F-4C-6 for all inspection intervals, 
inspection. schedules, special inspections and overhaul 
intervals applicable to the J79 basic engine. 


12-72. VISUAL INSPECTION OF THE POWER 


PLA] NT. Per MN 12-7 AE 12-18. The nd 


person | ido. а mine whether. an “engine ра 
acceptable for ‘continued service or should be а ко 
а field maintenance activity for repair or replacement. In 
most cases, the limits are liberal; however, in areas where 
the possibility for rapid growth of cracks could cause 
failure of parts, the limits are stringent. 
NOTE 
If damage exceeds the limits on figure 12-7, 
return engine to field maintenance activity for a 


detailed inspection of compressor, with 
compressor upper rear casing removed. 


12-73. Inspection of the engine consists chiefly of visual 
inspection of the external engine surfaces and those 
portions of the compressor and exhaust section which can 
be seen by looking up the compressor inlet and exhaust 
nozzle (use of a strong shaded light is recommended) with 
the engine installed. No rework procedures are included in 
the following illustrations. The only parts authorized for 


Т.О. IF-4C-2-8 


replacement at this level are the accessories, the inner 
rear exhaust cone, and the flameholder, afterburner 
manifold, spraybars, and component parts of éxhaust 
nozzle assembly where feasible. For repair or replacement 
of other parts, return the engine to a field maintenance 
сеща 


КОТЕ 
If any stator vane pins are missing return engine 
to Intermediate Maintenance. 


12-74. Inlet Guide Vanes, Variable Vanes and Rotor 
rotor blades for ‘damage as outlined in figures 12-7 and 
12-8. 


12-75. Compressor Section. Inspect the compressor 
section for damage as outlined in T.O.2J-J 79-46. 


12-76. Combustion Section. Inspect the combustion 
section for damage as outlined in T.0.2J—J 79-46. 


12-77. Turbine Casing. Inspect the outer surface of the 
turbine casing for damage as outlined іп Т.О.22-779-46. 


12-78. Turbine Frame. Inspect the turbine frame for 
damage as outlined i in T. O.2J-J79-46. | " 


12-7 9. Torch Igniter. Inspect t the torch igniter for damage 
as outlined i in figure 12-13. E | 


12-80. Flameholder. Bispeót t the flameholder for damage 
as outlined in figure 12-14. 


12-81. Afterburner Manifold and Spraybars. MA бё | 
afterburner manifold and spraybars for mas as 
outlined in figure 12-15. 


12-82. Inner Rear Cone. Inspect the inner rear cone for 
damage as outlined in figure 12-16. 


12-83. Forward and Rear Exhaust Duct. Inspect the 
forward and rear exhaust ducts for damage as outlined 1 in: 
figure 12-17. 


12-84. Variable Nozzle. Inspect the variable nozzle 


assembly for damage as outlined in figure 12-18. 


12-85. Turbine Blade. Inspect turbine blades for damage 
which would indicate a failed 1st stage turbine blade as 
outlined in Т.О. 27—J79—46. 
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NOUR wn | 


8 
9 
| 1 


Т | Arcos for: 


“CRACKS OR TORN METAL 


DAMAGED OR MISSING 
COATING 


TIP CURL 


SQUEALER TIP DAMAGE 


CORROSION, Pi а 


| Contour Area for: - 
| NICKS | 
AREA "А" 


AREA “В” 


“AT 


"B" 
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_ dene 


 MMITS | 


Not serviceable 
Any amount 


Vy blade width down from blade 
tip — no limit across blade 


пр 


Any amount 


Not to exceed nick limits 


| Stages 1 through 10: Алу пит- 


ber 1/64 inch deep 


Stages 1 through 9: Any num- 
ber 1/32 inch deep 


Stage 10: Any Number 1/64 


inch deep 


| Stages 1 through 10: Any num- 


ber 1/64 inch deep 


| Stages 1 through 9: Any number 


1/16 inch deep 


| Stage 10: Апу number 1/32 inch 


deep 


Figure 12-7. First Through Tenth Stage Rotor Blade Limits 


CON NVEX 


FIRST THROUGH TENTH : 


SCRATCHES Pu 
AREA “А” 
AND В" 


| Leading and Trailing i 
| Edges for: 


NICKS AND DENTS 
AREA "А" 


AREA "В" 


SQUEALER TIP 


bey number 1/64 inch мери. | 
any length longitudinally, Vs | 
blade width transversely | 


Stages | through 10: Any num- 
ber 1/64 inch deep 


Stages 1 through 10: Any num- 
ber 1/16 inch deep 


479-B2179-0-A 2À 
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BODY OF VANE 


CONVEX ` CONCAVE 


I FIFTH AND SIXTH STAGE 
VARIABLE VANES 


FIRST THROUGH FOURTH 
STAGE VARIABLE VANE 


| JOURNAL — 


INLET GUIDE VANES 


CONCAV 


e 


FIXED VANES 


eae СЕ ое _ | DENTS IN BODY (CONTOUR) | Any number, 1/32 inch deep; | 
NA | | ОЕ VANE | Е 5 other dents, 1/16 deep on | 
| ЕЕ each side of vane, if not di- 
rectly opposite each other ` 


PITS 
NICKS AND SCRATCHES 


Any number, 0.020 inch diameter | 


Апу number, 1/1 6 inch deep; | 
other dents, 5/32 inch deep, if | 
separated by 2 inches | 


| Any number, to 0.020 inch deep u 


DENTS IN TRAILING EDGE 
after removal of high metal | 


OF VANE ` 


OBVIOUS DISTORTION AS 
DETERMINED VISUALLY 


Not serviceable 


CRACKS Net serviceable 


DENTS IN LEADING EDGE 
OF VANE 


Any number, 1/16 inch deep; x 
| other dents, Ye inch deep, if | | 


379-82180-(1)-0-АЗА 


4C—2—8-(182—1). 


Figure 12-8. First Through Tenth Stage Stator Blade Limits (Sheet 1 of 2) | 
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| through 4: either or | 
% inch maximum — | 


LED | Siogas · 5 through 10: 4 майе | | 
cons, | width, maximum, from vane | | — 


CORROSION OR PITTING 


ceed nick limits — . 


| Contour Area for: 
| меко 
AREA "А" 


| Stage 1: any number 1/32 inch 
| deep | 


| Stages 2 through 4: any number | 
| 1/16 inch deep | | 


| Stages 5 through 10: any num- | 
ber 1/32 inch deep 


ЖИВА В И e l: any aiher Hae - 3 


зА Е Stages 2 through 10: апу пот. | 
E кале ee d 


- | rage 1 any number W "c Та 
| deep | = | 


| saga 2 2 through s 4: any number | 


| Stages 2 through. 10: any num- | 
ber 1/16 inch deep. | 3 


| SCRATCHES = | | 
AREAS "А" | Stage 1: 1/64 inch deep ЕЕ i | 


‚2 Stages 2 through 10: 1/32 inch | 
|. deep | | а, | 
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2-8. First Through Tenth Stage Stator Blade Limits (Sheet 2 of 2) 
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CONE SLEEVE 


STRUT—— И 


OUTER - 


MOUNTING— 


PLATE 


“Spark Plog Boss for: 
FILLET WELD CRACKS 


| Outer Mounting Plate 
for: | | 
PARENT METAL CRACKS 


MOUNTING PLATE ТО 
. . FUEL NOZZLE PAD 
. FILLET WELD CRACKS 


. MOUNTING PLATE ТО 
SPARK PLUG BOSS 
FILLET WELD CRACKS | 


Cone for: | | 
PARENT METAL CRACKS 
. ВИТТ WELD CRACKS 

CONE TO STRUT FILLET 
_ WELD CRACKS 


НР BURNING 


.| | DENTS AND DISTORTION 


„токен. 


REAR LINER 


_— SNOUT 


FUEL NOZZLE — 17 


— TUBE .SLEEVE 


AIR~ 


Strut for: 


IGNITER | 


PARENT METAL CRACKS 
| One crack, % inch long 


| Tw Cap don 


| 1% inch cumulative length 
И MISSING RIVETS 

One crack, 1 72 inch long or any | 

. number of small cracks up to 
1% inch total length 


CRACKS 


DENTS, BUCKLES AND 


3⁄4 inch cumulative length DISTORTION 


BURN aoe 


57 | Rear Liner for: 
2 cracks, 3/16 inch long | 

CRACKS 
2 cracks, 1/4 inch long 
IE DENTS, BUCKLES AND 
One crack, Уз inch long or any DISTORTION 


combination of cracks not 


TRAILING EDGE мои | 


exceeding Ye inch tetal length 


7/32 inch back, and around 60 | 


percent of the circumference 


Ye inch from original contour as 


long as part can be assembled | 


CRACKS IN SNOUT 


BUCKLES, DENTS AND 
DISTORTION IN SNOUT 
EXCEPT TRAILING EDGE 


Figure 12-13. Torch Igniter Limits (Sheet 1 of 2) 


T.O. 1F-4C-2-8 


2 cracks, 3/16 inch long 


Not serviceable 


2 cracks, Ye inch long 


Ye inch from original contour as 
long as part can be assembied 


bri mbi 


2 cracks, V» inch long 


Vs inch from original contour 


One crack, % inch long 


о inch from original contour 


One crack, 1⁄4 inch long | | а 


J79-A2545-1-A2 | | 


_—________-_-—- "==" | у __н_Нвн__""_"_"" "у" _-__--___= TLE АЕК 


ЕШКІНІ pA 
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SNOUT TRAILING EDGE 
BURNING | 


SNOUT TRAILING EDGE 
DISTORTION 


TAB TO SNOUT WELD 
CRACKS 


Fuel Nozzle for: | 


PARENT METAL CR ACKS ce 


TUBE TO TUBE WELD - 
CRACKS | 


SLEEVE ТО TUBE WELD 
CRACK 


TUBE TO CASTING ` 
WELD CRACK | 


FUEL AND AIR 
ORIFICE FOR 
CLOGGING 
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TUBE SLEEVE WEAR 


One inch тах. depth, 24 за. inch. | 


of а, material TUBE BODY BENDS 


2 eracks 1/4 inch па 


Not serviceable 

One crack, М inch long provided | 
there is no leakage | | 

One crack; Ye inch long 


Not serviceable 


Not serviceable 


Figure 1 14- 13. Torch h Igniter. Liinits | Sa of a : 


пад oF NC E 
TURBINE FRAME STRUT 
FAIRINGS FOR LOOSE 

OR MISSING RIVETS 


2 rivets at fairing inner 
end and 2 rivets ât 
fairing trailing edge 


may be loose or missiltg. 


Figure 12—13A. Turbine Frame Strut Limits 


The 2 rivets at the lait ing 
; outer end tg turbine frame 
location must be installed. 


0.585 inch diameter after high 
metal removal 


Any amount if assembly оғ op- | | 
erétion are по, impaired. 


J79-A2546-11-D2 | 


40--2--8--(65--2)А 


4C 2 8 (196)А 


TUBE 4” Sy OUTER RING 
CLEVIS О Ри 
OUTER ~ қ | 
SUPPORT Vy 


NL. GUTTER 
PLATES 


N INNER RING 


| | NOTE 
inspect part with 3x glass. Accept one crack per weld or 10 
inches of weld, whichever is less provided the crack does not 
exceed Уз inch or extend into parent metal unless otherwise 
specified. Disregard cracks up to 1/16 inch long. 


All Areas of Mounting 

Struts for: E 
PARENT METAL CRACKS 
BURNED AREAS 


One per strut У inch long 


Not serviceable 
Siruis to Boss Welds for: 
CRACKS 


All Areas of Outer С 
Supports for: 


| One per strut % inch long 


PARENT METAL CRACKS 7 per strut, % inch long behind | 


plates . 


Any number 0.020 inch deep 


BURNED AREA 


Support fo Boss Weld 


CRACKS One per support У inch long 


E l| Areas of Inner Support — 
and Clevis for: . | 


PARENT METAL CRACKS | 


BURNED AREAS 


Outer Support and Clevis to 
Tube Welds for: 


CRACKS 2 per weld, М inch long 
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All Areas of Rings for: | 
PARENT METAL CRACKS Cracks extending into front side of 
| tube are not serviceable, 
Any number of rear side cracks 
or missing pieces are acceptable. | 


3⁄4 inch long Бу Уз inch wide per | 

sector (between supports) per | 
ring; not to exceed 2 squore | 
inches of missing material per | 
ring I 


MISSING MATERIAL 


EROSION 


0.030 inch deep, tapering to a 
knife edge at aft edge | 


Any amount provided the fame- | 
holder can be assembled | 


DISTORTION 


| Вто to Tube Welds for: 


CRACKS 5 per weld, 3⁄4 inch long, mini- | 
И РАНО ПНЕ >. ш] 


| All Ао of Tubes for: 


PARENT METAL CRACKS Any number (aft side only); | 
| Cracks extending into front | 
side of tube are not service- | 


able 


СВОЕТО AREO аа 


All Areas of Gutter 
Plates for: 


PARENT METAL CRACKS ` 


EROSION AND MISSING | 25 percent of plate crea mis- | 
METAL B sing. Erosion 1/32 inch deep | 
tapering to knife edge at aft | 

end | 


. Any number 94 inch · 


PLATE TO RING WELD | Any number totaling one inch | 
CRACKS | per piate X 


PLATE TO SUPPORT WELD Any number totaling one inch | 
CRACKS per plate | 
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Figure 12-14. Flameholder Limits 
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“REAR HINGE BRACKET | 


сян _ MANIFOLD 


ЕЗ АҮВ АР TUBE Sr -( (( q ⁄ 7 — А ХА 4 УМА ui ў rj 7 TUBES | 


— —— Lp CLAMP TABS 


TUBE CLAMPS — 77 E 


SPRAYBARS—Z Ри MOUN TING 
/ PAD ВИ N a — 


/--——4-ТИВЕ AREA ^ COUPLING ü 
NUTS 


ORIFICE 


SPRAYBAR Ба да... 
FLANGE 


CLAMP TABS 


CLAMP ^ SPACER CLAMP 


af FRONT HINGE 
ХА BRACKET 


MANIFOLD CLAMPS 


CUSHION — MANIFOLD TUBES 


AND SPRAYBARS | | Manifold Tubes for: 


CRACKS (INCLUDING Not serviceable 
WELDS) 


| Front Hinge Bracket for: 


CRACKS Not serviceable ` or | 
—— — — NICKS, SCRATCHES 0.005 inch deep. Not serviceable 


AND GOUGES if on flared end 
CHAFING (WEAR) 0.010 inch deep, maximum 


Not serviceable 


Not serviceable 


579 -82046-(1)-3- АА | 
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Figure 12-15. Afterburner Manifold and Spraybar Limits (Sheet 1 of 2) 
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Any amount, provided enough | 
ЖЕ АА 4. +=: | I cushion remains fo contact | 

ти жарна SO нан арена ес OMEN Por а i. ~ | tubes and holds tight with с | 
Мен ен sc ВОЈ E uu. | | 35 pound pull in either for- | 
ward ‹ or rear pue ditectian x 


Any number not extending into | 
| | * manifold | = HE | i 
ac ыы ы НЕ s — — | P TAL CRACK | | 2, Ye inch long 


м ате ome rovided с! amp | | Mounting ; Pad i to o fópy 
с not contact полно г Welds for: 


[eer in — ЕЛСИ PONE NES x an ЕЛА СИНИ а — — —_—— — 4^ CRACKS 


| даа: Ра d fo Tube. | 
| Braze for: 


CRACKS OR MISSING BRAZE | Any amount | 


2; ^ inch long 


Ме servicecbia - 


ble 


0.005 1 inch mox о ot worn | 


Not servicea 


_ Not serviceable 


а Any number 0.003 inch h deep m | ost FORT тон в мом : : | Ç % на fr from originat sho m 3 


| (DEN | | 2 high metal 
DISTORTION (DENTS) 1/32 те Ра кезде there | | ° ig mete: 
= 3.3 is a % inch rodius | | | 


Coa 
| | CRACKS - 

| Tube Clamps for: 
| CRACKS " | Any. number. of: айоо гаї. | 


owed at spot welds; no crocks | 
allowed in other areas | 


CRACKS (4 TUBE AREA) Any 4 orifices, cracks 3/32 inch 1 
long, provided they do not | 
extend on both sides of any | 
one orifice. Cracks тау be : 
inter-connected between оре | 

posing orifices in same tube x 


Not serviceable | ти 


CRACKS (2 TUBE AREA) | 
TUBE TO TUBE WELD 
CRACKS — Ы 


Not serviceable 


Not serviceable | 
| dosnt іл дег | 
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Figure 12-15. Afte 


Manifold and Spraybar Limits (Sheet 2 of 2) 
Change 3 12-21 


Bracket for: 
CRACKS 


BURNED AREAS 


CRACKS 
Longitudinal 


Not serviceable 


BRACKET TO CONE WELD 


3 per weld, 1/4 inch long 


6 per ring, 1/4 inch long, [1 
provided there are no cracks) | ` 
in the aft radius of the bolt |. 

access hole T 


Longitudinal 


2 per lug, 1/8 inch long and | | 
not within 1/4 inch of hole | | 


BULGES, ETC. 


Figure 12-16. Inner Rear Cone Limits 


BUTT WELD CRACKS | 
_ PARENT МЕТА 


АМО EROSION | 


DENTS, BUCKLES, 


3 per cone not exce 
. M4 inch long | 


5 per weld 1/4 inch long. | 


L BURNING Mild oxidation over entire 
_ body not exceeding 10 percent | 


of original metal thickness 
Total of 3 not to exceed 

1/4 inch in depth or height, 
provided radius of buckle or 


bulge is not less than 4 times | 


depth or height. Buckles or 


buiges must have min separa- | 


tion of 3 inches. 


4с-2-8-(68) 


= 
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С ЕАК - 
| EXHAUST 
DUCT 


FORWARD EXHAUST. 
| DUCT N 


| CHANNEL— 


NO, 2 
LINER 


т 

m 
Teen 

ta utu 


бо 


= 
xS 


ves 


Р 4 AU + 
ие usns 
АА T К a 
иу uet 
TUATOR с о, 
иу 1 hut 
BO S Eb КЕНИ КЛОНИ ИУ 
TS й 


али 


BRACKET | |... 
LOUVERS 


S 


All Areas for: 
PARENT METAL CRACKS 


H Areas for: | 


PARENT METAL CRACKS Any number % inch long; mini- 


Апу number М inch maximum; 
| mum separation one inch 


minimum separation one inch 


1⁄4 inch deep, 3 inches in diom- | 
efer; minimum separation 6 | 
Inches ` i 


DENTS, BUCKLES, AND 
BULGES | 


NICKS, PITS, GOUGES, AND 
SCRATCHES — | 


PUNCTURE DAMAGE 


5/16inch deep, 3 inches in diam- 


DENTS, BUCKLES, BULGES 
eter; minimum spacing 6 inches 


Any amount 
NICKS, PITS, SCRATCHES, 


GOUGES 


Any amount. 


Not serviceable 


Not serviceable eee 
|. аны Actuator Brackets for: 
| Channel for: дай | 
| | | PARENT METAL CRACKS Two, У inch long 


FORWARD FLANGE WELD 
CRACKS 


PARENT METAL CRACKS 


Two, Vs inch long 


Drain Bess for: 


пе per weld, one inch long 
including parent metal exten- 


ir 
eee sion 


WELD CRACKS | two, % 


Torch igniter Pad fer: Drain Besses for: 
PARENT METAL CRACKS Any number provided no pieces | 
will fall out or are missing 


WELD OR PARENT 
METAL CR 


ACKS 


STE IEEE PSNI ES т ESER EERE ECL G EEC UU cc ===“ ЕЕ 
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Figure 12-17. Exhaust Duct Limits (Sheet 1 ef 2) | ; | 


AXIAL CRACKS BETWEEN 


LOUVERS 


| CRACKS BETWEEN | 
ACCOUSTICAL HOLES 


CLOSED Louvers 
| PUNCTURE DA 


| Cei amk ë Costing fen с 
| DISCOLORATION, DETER- 


| Not serviceable 


| One, 2 inches long ог оп accum- 


ulation to 4 inches 


| Ys inch out of contour with one 


inch minimum diameter 


2 Any amount 


| Not serviceable | 


| | Ys inch deep; 4 inches in diam- 


eter, minimum separation 6 
inches | | | | 


| Any amount 


и | 10 per circumferential row И u 
| Inch long; 2 cracks up to № | 
inch long, minimum spacing of | 


3 louvers 


| One per liner, not closer than 5 


louvers from a circumferential 
erack 

4 connective cracks, provided 
each series of cracks is sepa- 
rated Бу 4 uncracked holes 


| One per axial row; all others 


0.030 inch gap 


| Not serviceable 


Any amount | 


(ORATION ANN сн PING 


анары DENTS, 
AND BUCKLES 


NICKS, PITS, GOUGES 


1⁄4 inch deep; 3 inches in diam- 
eter, minimum separation 6 
inches 


Any amount 


4. АКО SCRATCHES | 
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| AXIAL CRACKS BETWEEN | 


CLOSED LOUVERS- 


COMBAT DAMAG 


| Ceramic Coating for: 


DISCOLORATION, DET ER- 


| IORATION AND CHIPPING 


jan Areas for 


DISTORTION, DENTS 
AND BUCKLES 


NICKS, PITS, GOUGES 
AND SCRATCHES 


PARENT METAL CRACKS 
NOT EMANATING FROM 
LOUVERS 


| CRACKS EMANATING. D 
FROM LOUVERS —— 


CLOSED LOUVERS 


PUNCTURE DAMAGE 
EROSION 


AXIAL CRACKS FROM 
AFT ROW OF LOUVERS 
TO TRAILING EDGE 


MISSING PIECESOR = 
BURNED OUT AREAS 


| Ceramic Coating Юг: ` 


DISCOLORATION, DETER- 


IORATION AND CHIPPING 


Figure 12-17. Exhaust Duct Limits (Sheet 2 of 2) 


Any amount. 


СҮТ deep; 3 inches іп diam- 
| eter; minimum separation of 


6 inches, | 


Апу amount 


Any number У inch long, mini- 
mum spacing 1 inch. 10 cracks 


i suba long, inimum spacing. 


| connacted by Ü crack 
| upto 3/4 inch long, minimum 


spacing of 1 louver. 


| One closed louver per axis i w: 
| all others 0.030 inch mini- 

| mum gap. 

| Not serviceable 


| Апу amount at rear ог forward 

| edges, provided atleast 3/16. 
| inch engagement with mating | 
| part exists, 


One per convolution 


| Not serviceable 


Any amount 
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САМ LINK BELLCRANK 


FLAP HINGE 


SUPPORT RING 


^ SHROUD FLAP SEAL 


| 7 NOZZLE FLAP | | 8 
NY тыы a aM А | FORGED 


—————Á LINK ACTUATOR 


OUTER SHROUD 


SECTION B-B | 
=й ДАЛАН данын. 
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Figure 12-18. Variable Nozzle Limits (Sheet 1 of 5) 
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і 


| CRACKS 


| Мо! Serviceable 


| Fillet Welds (1) at Lug 


да dy for: 


Палене | ooi % inch cumulative length 


2 per weld, 1⁄4 inch long 


CRACKS ` Two per flap, Ye inch long 


NICKS, PITS, SCRATCHES, 
AND GOUGES 


Any amount 


| | Fillet Weld | а! Clevis fo 
iB ody Halves (4) for: 2 


CRACKS. 7 ue | | % inch cumulative length 


Clevis (1) for: 
FILLET WELD TO CHANNEL | % inch cumulative length 
CRACKS | 


pas (2) for 


SEAM WELD CRACKS | 2 per weld, У, inch long 


“FUSION WELD CRACKS, 
TRAILING EDGE 


ы | Өле per weld, 1 inch long. 


PARENT METAL CRACKS | Four, % inch long — 

| Ys inch long, rivet cracks and 
| parent metal cracks must по? 
exceed total number allowed 
for parent metal | 


CRACKS EMANATING PROM _ 
UNDER RIVET HEAD 


DISTORTION | 3/16 deep and not extending 
| | more than У the channel 
length wr 


| SPOT WELD CRACKS 


| Channel Rivets (6) for: 


| | Rivets (7) for: 


| Вазе Plate (8) for: 


| | : Retainer (4) for: 


L 2 per weld, Ys inch long 


GAP BETWEEN RETAINER (4) | 1/16 to 3/32 inch 
AND BASE PLATE (8) 


SEAM WELD CRACKS | 


x 7 Roller (5) До 


WEAR AND FLAT SPOTS | 1/32 inch deep provided rolle 
; ` turns troa 


LOOSENESS (FREE то MOYE) | One rivet per side of channel 


_ CRACKS FROM UNDER RIVET 


3⁄4 inch cumulative length 
| HEAD | : 


PARENT METAL CRACKS 4, Мене long 


ЗЕАМ WELD CRACKS 2 per weld, Ys inch long 

E inch long; provided cracks 
combined with rivet and parent 
metal do not exceed total 
number allowed for parent 
metal 


CRACKS FROM UNDER END 
OF STIFFENERS | | 


| J79-A2549-10-A2A. | 
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Figure 12-18. Variable Nozzle Limits (Sheet 2 of 5) 


12-26 Change 12 


| | 2 cracked spot welds per bracket | 
| PARENT METAL CRACKS | | 4, inch long x 


— asss |” 


| Bushings (2) for: 


В Stiffeners (9) for: 
| | SEAM WELD CRACKS 


BUSHING TO RIB FILLET 1 per weld в inch long 
WELD CRACKS | | em 


2 per weld, М inch long 


Brace. (10) for: 


Guide (3) for: 


DISTORTION — Any amount provided gop be- | 
" а реј sini base BILLET wale CRACKS ја а | 1 рег weld 1⁄4 inch pee 
LOOSE RIVETS | Not serviceable | | Buen 4) mien. La AN СС 
| Angle ae an for: | i | A МЕТ WELD CRACKS | | Трег weld У inch long | | | 
| | FILLET WELD CRACKS 1 per veld, % inch ong © | | Extension (5) for: ~ | 
SPOT WELD CRACKS ч 6 cracked spot welds per row | | | FILLET WELD CRACKS 1 рег were у inch long ога 
PARENT METAL CRACKS ` 2 per suppor, 1⁄4 inch iti | | | "M Ln ою! zi % inch | 


NOZZLE FLAP SEAL |^ | Body (6) for: 
] Bracket 0 ) for: x CRACKS | | | 2, Ye inch long 


PARENT METAL CRACKS | One, 3/16 inch long BUCKLES AND BULGES- | 1/16 inch from original surface | 


| | NICKS, SCRATCHES, AND 1/32 inch deep 
| Body (2) for: ^| . па pt | | GOUGES | B 
| CRACKS | 3, 3/16 inch | Е мы mer uod 
| | _ E ы Any num. | |  GRACKSIN CENTER PORTION | Апу number of cracks 1/2 inch long 
а пад Tr ber 1/16 inch long ` - x | OF FLAP Any number of cracks 1/2 inch to 
Hoc. ME. | | | 1 1/2 inches long with a minimum 
BENDING OR DISTORTION 1/16 inch from original contour | | spacing of 1/2 inch. | | 
NICKS, SCRATCHES, 1/64 inch deep | 


_ GOUGES AND PITS _ И шеа z | 
Stiffeners (7) for: 


| “Retainer (3) for: E | | 
| | г 4 | FILLET WELD CRACKS _ | V per weld М inch bci 
RETAINER TO SUPPORT One, 3/16 inch long or а cu- | | | жана 
FILLET WELD CRAG. | | mulative total of Ys inch x | FORGED ACTUATOR CAM UNK 
NOZZLE FLAP ша | | | 
ка тече | | Track (1): p 0.010 inch change from true 
| Ribs (1) for: | |. ' shape | | 
| вто BODY FILLET 272 1 per weld М inch long or а | | Body (2): | | 
CRACKS cumulative total of 5/16 inch | | | 
long | | HOLE WEAR | 0.263 inch max diameter ` 
x x (ELONGATION) Ес 
NICKS, PITS, SCRATCHES, 0.015 inch. deep 


AND GOUGES 


нн АНТ КЕСЕТІН қ  аааезсшы T "_____Н_-_- LILIA FREEBIE IIT 
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Figure 12-18. Variable N ozzle Limits (Sheet 3 of 5) 
| Change 24 12-27 


Мо? serviceable 


Up to 4/32 inch depth, any | 


| WEARING OR RUBBING 
a | length or width | 


Any number 1/64 inch deep 


CRACKS 


4 cracks, № inch long or а total | 
accumiation to Ye inch | | 


Any number % inch deep 


| | % inch from original contour | 
{ALL AREAS) 
DISTORTION 


NICKS, PITS, SCRATCHES 
AND GO UGES 


1/16 inch depo on surface | | АБ Шығ ығ ыды ы алады NS 


1/ 16% Mich from original contour | 
| To 1/32 inch V doop 


8, V^ inch long; minimum sep- x 
aration 4 inches | 


а AN ig este be eee | | Wear оп OD: му number s of areas in wear 
AUN aM | па 0.015 inch deep (ауег- 
| Trailin ng Edge D for: TET | age) provided none exceeds 
WEAR | % inch deep енен _ 


Channel: 
PARENT METAL CRACKS | Not serviceable 


Rear Cylinder (6): 


| Shroud Suppor p | | 
| PAN METAL CEOS J pers ы ine ee | | All Areas: 


a _ ? Bracke et fo Chanel | ШЕ | | | PARENT METAL CRACKS 4, И inch long 
| | NICKS Any-number 1/64. inch deep. - 


| 1 per weld; per poir of proses | x DENTS | Апу number % inch deep 
1⁄4 inch long | | | - 


_ Aft.Radius of Hat Section (7): 


WEAR | | Any length, 0.015 inches s deep 


| Bracket (3): ú 
PARENT METAL CRACKS | Not serviceable E | Ali Lip Area (8): 


| | WEAR 2 areas, 10 inches maximum | 
E 1 per weld per pair of brackets; | | length, any width, completely | 


% inch long | | through parent metal after re- | 
x —Ó——— НИЕ moval of rough edges that | 


| ша ја restrict th ement of | 
| ‘Bias fo Channel Welds: | | Ве support ring WS ш 


Е Welds (4): 


гл ~ | | per мейі per pair of brackets | | ГЕС | 
| | аи | | Puncture ‚ Damage: | Not serviceable 


| | Not t serviceable | | Flap Support Brackets 
———— "= лаки —— — А | | (1) for: 


E 0.256 maximum dimension 


BOSS TO BRACKET FILLET | per weld, № inch long 
WELD CRACKS 


FADE 7- nah 


4C—2—8—(70—4) 


Figure 12-18. Variable Nozzle Limits (Sheet 4 of 5) es 


19-28 Change 3 


АСКЕТ TO FORWARD ` | 2 per weld 3/16 inch long or a 
CHANNEL FILLET WELD | cumulative total of 9% inch 
CRACKS | long 


CRACKS | | 3 per weld, % inch long ` 


2 per weld % inch long or G 
cumulative ке of 3% inch 
long 


BRACKET TO REAR CHANNEL | 
FILLET WELD CRACKS | 


6 spot welds provided adjacent | 
spot welds сте not cracked | 


PARENT MET | | | 


| Any number, % inch cumulative | 
| length U 


| (2) for: 


PARENT METAL CRACKS | 1 per side of а bracket, 3/16 


inch; not more than 4 per ring 


| | Not serviceable 


BOSS TO BRACKET FILLET | 1 рег weld % inch long 


WELD CRACKS 


NICKS, PITS, SCRATCHES 
AND GOUGES 


gp 


BRACKET TO CHANNEL | % inch cumulative length 


WELDS 


WEAR (EXCEPT AFT LIP) 1/64 inch deep 


| Circumference of working surface 
not in excess of 118.5 inches 


DISTORTION (BUCKLES 
AND WAVINESS) 


| Cable Bracket (3) for: 


FILLET WELD CRACKS 1 рег weid, Vs inch long ог а 
cumulative total of 3/16 inch 
long | 
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SECTION XIII 


ENGINE INSTALLATION 


DESCRIPTION AND OPERATION 
13-1. DESCRIPTION. 


13-2. Sections III thru XII of this manual provide 
description, operation, and maintenance information for 
the basic J79-15/15A engine, the engine systems and the 
system components. Information contained in this section 
covers the engine as an assembled integral unit. The 
information also includes those related components 
and/or assemblies which are not included in the system 
breakdown of this manual. 


13-3. ACCESS DOORS. Doors and remevable panels 
provide access for maintenance, | engine removal and 


engine and engine accessories. See figure 13-1. 


13-4. ENGINE COMPONENTS. Figure 13-2 provides a 
means of locating a particular component on the engine. 
Maintenance information for engine accessories and 
individual components of power plant associated systems 
is provided in the coverage for that particular system. 


13-5. ENGINE COMPONENT ACCESS. The following 
paragraphs are intended as a guide to aid in locating 
engine components, in terms of their relative location 
above, on, or below the horizontal centerline or bottom 
center portion of the engine. 


13-6. Above Horizontal Centerline: 
a. Oil System: 
(1) Nozzle Actuator (left side; access door 96L or R). 
m Air-Oil Cooler Fittings (left side; access doors 81R, 


(3) Oil Tank (right side; access doors 81L, 82R). 


и M Air Proseure and Vacuum Relief Valve (right 
side 


(5) Nozzle Actuator (right side; access door 96L/R). 
b. Engine Bleed System: 


(1) 17TH Stage Bleed Air Manifold (left side; access 
doors 83L/R). 


(2) Anti-Icing Air Manifold (left PES ! 
(3) Anti-Icing Valve (right side). 


(4) 17TH Stage Bleed Air Manifold (right side; access 
doors 83L/R). 


(5) Anti-Icing Air Manifold (right side). 
с. Fuel System: 

(1) Variable Vane Actuator (left side). 

(2) Fuel Nozzles (left side). 


(3) Variable Vane Actuator (right side; access doors 
811 or 828). 


(4) Fuel Nozzles (right side). 


82L/R). 


13-7 On or Below Horizontal Centerline: 
a. Oil System: 
(1) Nozzle Actuator (left side; access doors 96L/R). 


(2) Scavenge Oil Filter (left side; access doors 811, 
82R). | 


(3) Afterburner Oil Cooler (left side; access doors 
83L/R, 81L, 82R). 


(4) Main Oil Cooler (right side; access doors 83L/R). 

(b) Nozzle Actuator (right side; access doors 96L/R). 
b. Fuel System: | 

(1) Fuel Nozzles (left side; access doors 83L/R). 


(2) Afterburner Fuel Pumps (left side; access doors 
81R, 82L, 74). | 


(3) Afterburner Ignition Switch (left side; access doors 
81R, 821). 


(4) Afterburner Fuel Control (left side; access doors 
81, 82L/R, 83L/R). : 


(5) Fuel Bypass Valve (left side; access doors 81L, 
82R). 


(6) Afterburner Fuel Filter (left side; access по 
81R, 82L). 


(7) CIT Sensor Coil deft side; access doors 73, 74, 
81L/R, and 82L/R). 


(8) Inlet Fuel Manifold (eft aide: access doors 81, 
82L/R). 


(9) Variable Vane Actuator (right side; access door 
82R). | E 


(10) Pressurizing and Drain Valve (right side; access 
doors 83L/R). 


(11) Main Fuel Pump and Low Pressure Fuel Fiiter 
(right side; access doors 78L, 81L, 82R). 


(12) Fuel Nozzles (right side; access doors 83L/R). 
.c. Electrical System: 
(1) Control Alternator (left side; access doors 81, 


NE Cre ee ЖЕТ Switch (left side; access doors 
81R, 82L). 


_ (8) Temperature Amplifier (left side; access doors 81R, 
821). 


(4) Oil Pressure Transmitter (left eide; access doors 
83L/R). 


(5) Anti-Icing Indicator Switch (left side). 
(6) Nozzle Area Control (left side; access doors 83L/R). 


(7) Fuel Flow Transmitter (right side; access doors 
81L, 82R). 
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Figure 13-2. Engine Components (Sheet 1 of 2) 
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Figure 13-2. Engine Components (Sheet 2 of 2) 


(8) Bypass Indicator Switch (right side; access doors 
81, 82L/R). 


(9) Main Ignition Unit No. 1 (right side; access doors 
83L/R). 


(10) Main Ignition Unit No. 2 (right side; access doors 
83L/R). 


(11) Main Igniter, No. 4 Comicon Chamber (right 
side; access doors 83L/R). 


(12) Main Igniter, No. 5 Combustion Chamber (right 
side; access door 83L/R). 


d. Engine Drain System: 
NOTE 


All engine drain system components are located 
on the left side of the engine. 


(1) Constant Speed I 
(2) Hydraulic Pump (access doors 73, 74L/R). 
(3) Sump Vent (access doors 73, 74L/ В). 
e. Airframe Hydraulic System: 
(1) Hydraulic Pump (left side; access doors 73, 741,/ R). 


(2) Hydraulic Pump (right side; access doors 73, 
74L/R). 


f. Engine Bleed System: 


| Drive (access doors 74L/R). 


(1) Compressor Leakage Air Duct (left side; access 
doors 83L/R). 


(2) Compressor Leakage Air Duct (right side; access 
doors 83L/R). 


13-8 Bottom Genter. 
a. Engine Drain System: 
NOTE 


АП engine drain system components are located 
on the left side of the engine. ` 


(1) Accessory Drain Tube (access doors 92L/R). 
(2) Accessory Drain Hose (access doors 92L/R). 


(3) Combustion Chamber Drain Tube (access doors 
92L/R). 


(4) Combustion Chamber Drain Line (access doors 
92L/R). 


(5) Turbine Frame Drain (access doors 921 / R). 

(6) Main Fuel Control Drain (access doors 82L/R). 
b. Fuel System: 

(1) Torch Igniter (eft side; access doors 92L/ R). 


(2) Afterburner Fuel Pressurizing Valve (left side; 
access doors 83L/R). 


(3) Main Fuel Control (left side; access doors 81, 82, 
and 83L/R). 


(4) Torque Booster (left side; access doors 811,, 82R). 
(5) Mein Fuel Filter (left side; access doors 81, 82L/R). 
c. Cartridge/Pneumatic Starting System: 


_ 78). 


(1) Cartridge/Pneumatic Starter (left side; access 
doors 81L/R, 82L/R, 140) 


(2) Cartridge Breech Assembly (left side; access doors 
140, 81R). | 


(3) Starter Exhaust Duct (left side; access doors 80, 


(4) Starter Pneumatic Inlet Duct (left side; access 
doors 138, 139, 81L and 82R) 


d. Oil System: 


(1) Oil Servicing Bracket Е (right side; access doors 81, 
82L/R). 


(2) CSD Scavenge Filter (right side; access doors 81, 
82L/R). 


(3) Lube and Hydraulic Pump and Filter (right side; 
access doors 83L/R). 


(4) Transfer Gearbox Scavenge Pump (right side; 
access doors 74L/R). 


(B) Rear Gearbox Scavenge Pump (right side; access 
doors 83L/R). 


(6) Intermediate Bearing Housing (right side; access 
doors 81, 82L/R). 


(7) Nozzle Pump (right side; access doors 83L/R). 


(8) Nozzle Hydraulic Filters (right side; access doors 
83L/ R). 


e. Electrical System; 


(1) Afterburner Spark Plug (right side; access doors 
92L/R). 


(2) Tachometer Generator (right side; access doors 78 
and 80) 


13-9. ENGINE DRAINS. See figure 13-3. 


13-10. Forward Drain Lines. Two forward lines are at the 
lower center of the engine at FS 318. One line provides a 
drain for the transfer gear box shaft seals, main and 
afterburner pump, control alternator, and the hydraulic 
pumps. The other drain line provided, drains the engine 
nose dome, CSD, and generator. Access to the forward 
drain lines is through doors 73L or R and 74L or R. 


13-11. Sump Pressurization Valve Vent Line. The oil 
system vent is a 1 inch line from the sump pressurizing 
valve to the overboard vent connection. Overboard 
connections are located at FS 321.45 and BL 9.45 on left 
engine installations and at FS 320.46 and BL 39.33 on 


. right engine installations. Access to the vent line is 


through doors 74L or R. 


18-12. Main Fuel Control Seal Drain. The main fuel 
control seal drain line provides a drain for the main fuel 


control carbon seal. The drain line is vented overboard at 
the centerline of the aircraft at FS 355.48. Access is 
through doors 81L or R. 


13-13. Aft Engine Drain Lines. Three aft drain lines are 
provided to drain fuel at shutdown and in flight. The 
turbine frame drain line, located at FS 446.62 and BL 
23.38, provides drainage of the turbine and afterburner 
sections at engine shutdown, after a wet pre-start, and for 
afterburner termination. The combustion chamber drain 
located at FS 442 and BL 23.38 provides drainage of the 
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gini ne е combustion chambers after a false start or loss of i Side Mount. T 
has occurred. The давнина r pump scroll the inlet — the side oenterline of бео compressor front fram 56 
act castor thep pressurizing and drain valve, the to "take side load only. Access is provided by door 42L 

| oster r have a common Deb OER. 


The main. | ount arrangement 
; э] куйп» , mount uniball, the 
. th 5 removable 


ories Drain Tank. A drain tank 
oo uM а R десі fuel that i is 


iphons the fuel from the tank durir 
raight tube that protrudes asd the door serves 
erfiow drain and ав а vent to the tank. 


18-16. ENGINE COMPA RTMENT SEALS. Engine me. Th | mounts take side e 
seals n "сев only. sach engine requires a top out ar ard а 
| inboard brace link. The top o! outboa ard b 1 
га! sily damaged trunnion on the turbine ' frame at -40'80' сак 
should be observed | when opening and Диас these doors horizontal centerline of the Ç er gine 
or when performing engine removal and installation through door 54L or R. The bottom 
procedures. Refer to Т.ОДЕ-4С-8- i letai trunnion at 25° inboard from the vertical centerline of the 


coverage on repair of engine compartment seals and engine and is accessible through access door 92L or R. 


18-21. Engine Removal and Installation Track. The 
13-16. ENGIN Е MOURTS. figure 18-4. Five rem oval and installation track is тош ited to the top of the 


iting points are provided „бе ше the engine to | 
irframe structure. Two mounts are forwarded on the The p Um pue ; top рі 


one at 12 o'clock and опе at до келесе оп i the 1 на LE жай installation. The engine 


fient nahe: T he егін атап 

оп the lefi engine and 9 o'clock on the коре engine turbine anina dini | | 
um tangential mounts are on the purine frame at | ¿am oval and installato n T 
11 o'clock and б o'clock оп left engine nstallations a! track and when the en zi inei 

1 o'clock and 7 o'clock on right engin ions. ink is p о peitio 


track. "The top mount bolt tis loaded in соту ) 
the шош jaw. acts as a lever to support engine | 
loads. Áccess to the top mount bolt is through 

| or R and 41L or Е. Е: | 
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Figure 13-4. Engine Mounts 
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13-24. FOREIGN OBJECT DAMAGE (FOD) е. Never wear loose clothing or carry rags or gloves in 
PRECAUTIONS. Cleaning of the engine inlet and СА pockets when walking around engines in operation. 

area cannot be overemphasized to protect theenginefrom — | | Е | 

entry of foreign materials which will cause serious damage | f. Install intake screens during ground runup and be 
to the engine. The general precautions listed Below should . alert for ice accumulation on screens. 


be adhere d to at all times. 


a. When transporting engines on dollies or trucks, 


assure the inlet sections of the engines are adequately Ін I ЕР 
covered. TOOLS AND TEST EQUIPMENT. 

b. When moving the aircraft to another location, tugs | | | 
should be used in lieu of taxiing. 13-25. GENERAL. 

c. Vacuum clean all areas in and around engine inlet 13-26. T 
ducts and engine nacelles after any maintenance, or 26. To perform maintenance оп the system or 
before and after installing an engine. components, special tools and test equipment listed in 

"s DUCUNT UT table 13-1 should be used. Alternate equipment with equal 


or greater range and accuracy than that stated in the 


d. Use care when o eratin an engine on the ground. 
„овен a Б Alternate Equipment column may be substituted. 


Use no more power than necessary to reduce the suction 
power of the engine. 
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Identification | 


| Transport engine. 
Engine maintenance. 
. | То facilitate removal, 


^ | transfer, and installation of 
‚ | the J79 engine. | 


[1052701  — 


lation, 


|| Adapter set – transportation | 1C5279G1 
| and installation | | transporting and testing of 
d ent а : engines. | 


| Throttle input linkage 
| ШЕ | | rigging. 
| Rig pin x x | Throttle rigging. 


| Throttle gage kit . | MDE828790-1 | Engine throttle control box. 

| Main mount socket — ____|т Loos] Е Main mount eye bolt nuts. 
x te, 4 | "| manufacture 

| (see figure 13-5) 


| Wrench, torque | | 0 to 150 
| | | inch-pounds 


| Wrench, torque 100 to 750 
| inch-pounds 


13-10 Chang 


13-27. ENGINE HANDLING EQUIPMENT. 


13-28. Installation and Removal Trailer. The 4000 А/В. 


trailer is used to remove, transfer, and install the J79 jet ` 


engine. Installation, transportation, and. disassembly 
adapters are provided for the engine that mates with the 
trailer parallel rails and other elements of the parallel rail 
ground handling system. The engine mounts on the 
turbine frame and the compressor front. frame serve as 
jack points during removal, transfer, and installation of 
the engine. Precision positioning of the engine is achieved 
through a combination of hydraulic actuators. These 
controls provide fore and aft tilt, roll, and yaw movement 
of the parallel rails. Refer to T OS35D3-3-34-1 for 
operation of the installation and removal trailer. 


13-29. Handling Adapters. The 1С527 761 multi—purpose 
ground handling adapters are used with the 4000A/B trailer 
and with the 107640 transportation trailer or equivalent 
trailers. Installation of the 1C5279G1 adapters to the 
1C5277G1 adapters support the engine for ground or air 
transportation. A combination of 105279G1 апа 1C5280G1 
and adapters used with the 1C5277G1 multi—purpose adapt- 
ers and an appropriate stand support the engine for ground 
test. Refer to Т О 35DA3—6—20—1 for operation of en- 

gine handling abies. | 


13-30. MAIN ENGINE MOUNT SOCKET. doe А 
13-5. Ап extra deep 11/16 inch 12 point socket is required 
for the main mount eyebolt nuts. 


AIRCRAFT MAINTENANCE 
^ 13-31. GENERAL 


13-32. TORQUE VALUES. Torque values applicable to 
basic engine and its components are listed in figure 13-6. 


13-33. SERVICING. 


13-34. DRAIN TANK SIPHONING. Before door 92 L or 
R is lowered, siphon drain tank. See figure 13-7. 


13-35. ENGINE ACCESS DOOR BOLT 
LUBRICATION. Lubricate engine access door bolts each 
time doors are lowered. See figure 13-8. 


13-36. AFT FUSELAGE FINGERSEAL 
LUBRICATION. Lubricate fingerseals each time engine is 
removed. See figure 13-8. 


13-37. MAIN MOUNT EYE BOLT LUBRICATION. 


Lubricate main mount eye bolts each time mount is .· 


opened. See figure 13-9. 
13-38. REPLACEMENT AND ADJUSTMENT. 
13-39. ENGINE REPLACEMENT. 


NOTE 


Engine Roll Back is to be used for access to for- 
ward engine bay areas wherein complete engine 
removal is not required. 


13-40. Tools and Equipment. 


Trailer, installation/removal 
Trailer, transportation 
Adapter, ground handling, multi-purpose 


to TO 1F-4C-2-18. 


Switch to ON. 


Adapter, transportation and installation 
mg pin 


‚13-41. Materials. 


Solvent, P-D- 680, Type П 

Grease, MIL-G-3545 

Grease, MIL-L-25681 

Grease, MIL-T-5544 

Grease, MIL-G-25760 

Grease, MIL-G-21164 

Anti-seize compound, MIL-A-907 

Lockwire, MS20995NC41 

Lockwire, MS20995NC32 

Gasket (4 req'd), MAD-06-005 

Gasket (3 гед), 50887—450—5 

Magnesium Oxide (milk of magnesia), 6605—684—8868 
Lockwire, MS20995NC20 


1 3-4 2. Manpower ЕР 


pe бәсе 


suirement. 


a. Four men required. 
13-43. Removal. 


a. If required, remove centerline armament. Refer | 


b. if required, remove centerline fuel tank. Herter 
to TO 1F-4C-2-10. 


bl. Perform cartridge start system checkout. Refer r | 
to TO 1F-4C-6WC-4. 


c. Apply external hydraulic power. 

d. Apply external electrical power. 

e. Configure aircraft as follows: | 
(1) Tail hook-UP and install safety 
(2) Flaps - UP 


(3) Speed brakes - OPEN and install safety struts 


"WARNING _ 


To prevent fuel spillage, which could result. 
in serious fire, steps f thru m must ре per- 
. formed in sequence. 


f, Position LEFT or RIGHT. ENGINE MASTER 


g. Position left or right throttle to OFF. 
h. Set RH or LH MAIN FUEL CONT circuit breaker 


i. Position LEFT or RIGHT ENGINE MASTER 
switch to OFF. 


j. Pull RH or LH MAIN FUEL CONT circuit break- 
er. 


k. Lockwire LEFT or RIGHT ENGINE MASTER 
switch to OFF position. 
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зууд" RECOMMENDED _ 
Ed MINIMUM. 


1 JN. 
мом "ви ol 


11/16" 12 POINT SOCKET — — 


—DRILLED OUT 
AREA 0 
(SEE NOTE 3) 


2" мы. 


NOTES. 


. АМ ЕХТВА DEEP SOCKET 15 REQUIRED TO OPEN AND CLOSE THE 
MAIN ENGINE MOUNT. THE SOCKET MUST HAVE AN INSIDE . 
DIAMETER OF NOT LESS THAN 11/16 INCHES FOR A DEPTH OF АТ ` 
LEAST 2 INCHES. IF A SOCKET IS NOT AVAILABLE THAT MEETS 


THE ABOVE REQUIREMENTS , ONE а ВЕ MODIFIED AS SHOWN. | 


„да ASOC KET WITH A MODERATELY THICK WALL SHOULD BE USED ` 
Ñ PREVENT BREAKAGE. SEE MAXI IMUM ALLOWABLE o D DIMEN- 
SION. ` | 


23. DRILL OUT THE INSIDE OF THE SOCKET ТО A DEPTH OF BETWEEN жы | U 
2" TO 2 1/8" INCHES WITH AN 11/16 INCH DRILL BIT. ЖТ | “а” 


4, AONE INCH 6 POINT SOCKET WITH ABOVE DIMENSIONS MAY 
BE USED AS AN ALTERNATE. | 


4с-2-8-(71) 
Figure 13-5. Main Engine Mount Socket _. 
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T.O. 1F-4C-2-8 


TORQUE B “Tora is = Y P a TM MM а Ses PLATED a eed 
BETWEEN | — WRENCH _ jo | | DIAMETER AND | TORQUE | 
г 0-25 INB - |. хо тів на ти з | | THREADS PER INCH VALUES 


| 140-550 IN-LB | 600 24 ТО 27 ТТЕГІ 


| 30-140 ЕТ-В | 100 TO 130 IN-LB 
| 140-240 FT-LB | 

x M | 190 ТО 230 ІМ-1В 
| 309 TO 320 IN-LB 


piod чю 
250 FT-LB 7 +10 FT-LB. 
1000 FT-LB =: : 20 FT T-LB 


iskrou na FOR PLUGS AND UNIONS 
USED IN BOSSES AND UNIVERSAL 
и. FITTING ки 


TORQUE VALUES FOR STANDARD 
STEEL BOLTS AND NUTS 


DIAMETER | | 
| AND THREADS | | TORQUE VALUES 
| PERINCH |. | 


90-100 LB-IN 
135-150 LB-IN 
155-175 LB-IN 
180-200 LB-IN 
270-300 LB-IN 
360-400 LB-IN 
45-50 LB-FT 
58-70 LB-FT 
75-87 LB-FT 
83-100 LB-FT 


13 TO 16 IN-LB 
20 TO 23 IN-LB 
40 TO 60 IN-LB 
70 TO 110 IN-LB 
160 TO 210 IN-LB 
250 TO 320 IN-LB 
420 ТО 510 IN-LB 


ААВ TORQUE VALUES | FoR] | 
| SELF-LOCKING NUTS | 


| DIAMETER AND TORQUE — | 
THREADS PER INCH] VALUES | 


16 TO 19 IN-LB 
24 TO 27 IN—LB 

55 TO 70 IN-LB 

100 TO 130 IN-LB 
190 TO 230 IN-LB 
300 TO 360 IN-LB 
480 TO 570 IN-LB 


3t 


: 


54% 
ај 


8-32 | 20 TO 25 IN-LB 
10-32 | 30 ТО 45 IN-LB 
1/4-28 | 60 ТО 95 IN-1B. | 
5/16-24 | 130 ТО 180 IN-LB| — 
3/8-24 | 260 TO 320 IN-LB| | 
7/16-20 | 400 TO 490 IN-LBJ | 


ооооосооо 
сә 


5 


| TORQUE VALUES FOR JAM NUTS OR FITTINGS | 
USED WITHOUT GASKETS окото _ 


_ TUBEOD | TUBE | THREAD | ALUMINUM 
(INCHES) |DASHNO.| SIZE | ORALLOY | 


AEROQUIP Host mes] | + | PEL 4. 
ALT QUE | | E 125) | ао 46 3125-24 | 35 ТО 50 IN-LB 


| NOMINAL | | TORQUE 
| uNESIZE| NO. | VALUES 


8-10 FT-LB 
10-12 FT-LB 
12-15 FT-LB 
15-18 FT-LB 
23-28 FT-LB 
40-45 FT-LB 
55-60 FT-LB 

| 70-75 FT-LB | 

| 85-90 FT-LB | 


| 0.375-24 | 65TO 80 IN-LB. | 70 TO 90 IN-LB | 
lo 4975-20. 90 TO 105 ІМ-ІВ | 110 TO 130 IN-LB | 
0.500-20 | 105 TO 125 IN-LB| 140 TO 160 IN-LB | 
| 125 TO 145 IN-LB | 225 TO 275 IN-LB | 
| 80 | 400 TO 450 IN-LB | 


| 330 ТО 370 IN- LB 550 ТО 650 IN-LB | 
| | 45TO 55 ЕТ-ЁВ | 70ТО 80 FT-LB | 

| 10.000) | | 1.3125-12 | 70 ТО 80 FT-LB | 85 ТО 100 FT-LB 

|| 1⁄4 ( .250) | | 1.615-12 | 80 TO 100 FT-LB | 

| 1 V2 (1.500) | | 1.875-12 | 100 TO 120 FT-LB | 


3 
4 
5 
ó 
8 
0 
2 
6 
20 


4С-2-8-(154-1) 


Figure 13-6. Engine Torque Values (Sheet 1 of 2) 
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TORQUE VALUES FOR FLARED TUBING AND HOSE FITTIN GS (INCH POUNDE коо POUNDS) 


TUBE OD 
(INCHES) 


| vec (0. 125) | 
| 16 (0.1875) | 


1/4 (0.250) 


| .5/A6 (0.3125) | 


| 3/8 (0:375) 
| 1/2 (0.500) 
| 5/8 (0.625) 
| 3/9 (0.750) 
| 1 (1.000) 

1 1/4 (1.250) 


| | ere a ALL 
TUBE aa | P ALUMINUM - 


| Ë DASH NO. | Е 3 PARTS 


0.3125-24 WE | 

_ 0.375-24 | 30 TO 50 IN-LB 
2% :4375-20 | 40 ТО 65 IN-LB 
.500-20 | 60 TO 80 IN-LB 

| 75 ТО 125 IN-LB 
150 TO 250 IN-LB 
0. 875-14 
1.0625-12 
1.3125-12 
1.625-12 


25 TO 41 FT=LB 
41 ТО 58 FT-LB 
50 TO 75 FT-LB 
50 TO 75 FT-LB 


200 TO 350 IN-LB | 


35 то 401 IN-LB 


90 TO 100 13-18 


75 ТО ME 


. 100 TO 116 FT-LB 


125 TO 150 FT-LB 


STEEL TUBE = 


ALUMINUM OR | 
STEEL NUTS | 


| 35 ТО 40 IN-LB 

| 90 TO 100 ав 
135 TO 150 IN-LB | 
180 TO 200 IN-LB | 
ih ото 300 у tma | 


135 ТО 1% IN-LB 


450 TO 550 0 IN-LB B 
650 TO 770 IN-LB 
75 TO 91 FT-LB 

100 TO 128 FT-LB 
125 TO 150 FT-LB 


еши | 158TO 183 FT-LB | 


ü 1⁄2 (1.500 | 1.875-12 | 


NOTES 
1. USE ONE HALF OF TORQUE VALUES LISTED FOR STANDARD 
STEEL BOLTS AND NUTS WHEN USING THIN STEEL NUTS, 


FOR BOLTS OF ALLOYS OTHER THAN STEEL, AND FOR ALL 
BOLTS THREADED DIRECTLY INTO MAGNESIUM OR OTHER NON-FERROUS ALLOYS. 


2. WHEN TORQUE IS APPLIED TO BOLT HEAD, USE HIGHER 
TORQUE VALUE, WHEN TORQUE IS APPLIED TO NUT, USE 
LOWER TORQUE VALUE. 


3. VALUES GIVEN FOR TUBING PROVIDE FOR THE THREADS 
BEING LUBRICATED. 


4, TO CONVERT TO FOOT POUNDS, DIVIDE INCH POUNDS BY 12. 
TO CONVERT TO INCH POUNDS, MULTIPLY FOOT POUNDS BY 12. 


5. WHEN USI NG A PNEUMATIC IMPACT WRENCH TO INSTALL NUTS, 
АРН FINAL TORQUE BY USING THE HAND TORQUE WRENCH. 


6. USE А TORQUE WRENCH SUITED TO THE PART BEING TIGHTENED; 
CALIBRATE PERIODICALLY TO ENSURE ACCURACY; AND APPLY 

| CORRECTION FACTOR TO TORQUE READINGS WHEN EXTENSIONS ARE USED. 
SELECT SUITABLE TORQUE WRENCH, AS ИЗЕН ТНЕ 


TORQUE WRENCH SIZE TABLE, 


7. FOR PROPER USE OF EXTENSIONS, REFER TO SECTION 1. к 


4С-2-8-5154-2 


Figure 13-6. Engine Torque Values (Sheet 2 of 2) 
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Nc SCARFED ( 
ШЕ 
2 Фа — zc | ШЕ РЕВВА 


CABLE ~ 3/32 CORROSION S — — 


RESISTANT” о 
NYLON COVERED STEEL | 
FSN4010-575-6234 ——. 


Катар > h ENS Т7 ІЛ | —— ELECTRICAL 
m К" | | s | KEY, ` : 9 я ; | j GROUND 


ELECTRICAL 
GROUND ` 


4С-2--8-(135)А 


Figure 13-7. Drain Tank Siphoning | 
Change 21 13-15 


T.O. 1Е-4С-2-8 


тъ 


Ха 
x aX 
пуб бари GSE > 


FINGERSEAL INTERFACES AND AREA CONTACTED BY SEAL 
FINGERS WITH LUBRICATING OIL (MIL-L-25681). 


SITE SIDE | 


|GMD....... MiL-G-21164.... GREASE, MOLYBDENUM DISULFIDE | 
| (FOR LOW AND HIGH ТЕМРЕВА- | 


DOOR 92L/R ATTACH BOLT 
DOOR 96L/R ATTACH BOLT 
VARIABLE NOZZLE FINGERSEAL 
INTERFACES 

HINGE PIN 


ЕРИНЕН ы ыыы ие РЕМИ ыы AARP Cy dE ыс ла алысы d | i | 4C—2—8—(73) 


| TURE) — | 
| PL-SPECIAL.. VV-L-800....... LUBRICATING OIL, GENERAL PUR- | 


J. Cad ЊЕ < 


Figure 13-8. Engine Access Door and Aft Fuselage Fingerseal Lubrication 
13-1“ 


| NOMENCLATURE 


> 2 МАН ENGINE MOUNT EYE BOLTS 


x OIL CAN _ ош | Е XI 
| —--DASHED INES IND LUBRICATING POINTS ( он OPPOSITE SIDE | 


1% 3 * z à | 
$РЕС. Тур 


GREASE, AIRCRAFT, HIGH ТЕМ- 
_ PERATURE T 


4с--2--8-(74)А 


Figure 13-9. Main Engine Mount Eye Bolt Lubrication 
Change 16 13-17 
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AERO 7A 
MISSILE. а 
LAUNCHER 


зе 098 906) 


REMOVE AERO 


-7A MISSILE LAUNCHER PER T.O. 1F-4C- 
| “OVER IF INSTA 
MISSILE ELI ( 
AND STO 


o £ CABLE | 


| CAUTION 


GEEERER 


/. DISCONNECT CABLE THROUGH DOORS 


118 AND 119 PRIOR 10 OPENING 


| | RESULT. 

REMOVE DOORS 118 L OR R AND 119 Fus. Mes 
L ОКК. DISCONNECT COAX CABLE 
AND STOW INSIDE DOOR 96 L OR R. 


Figure 13-10. Engine Access Door Opening (Sheet 1 of 7) 
Change 5 | | 


MAGE TO CABLE WILL | 


4с-2-8 


2.” 


‚| о өөө | ао 29? 


| , OPEN DOOR 96 L OR R, PROP OPEN WITH STRUT 
°STOWED | INSIDE, 


—(153— A 


# 
e epos 999? 


T.O. 1F-4C-2-8 


-AUX AIR /— AUX AIR DOOR 
DOOR / SAFETY STRUT. 
ACTUATOR 


о 
о 
$9.9: --0 & 
о 2 
О 5 Ф 
2 
о о о 
2 2 91 о 
à Аа ІС 
2 ° o|? о 
о 
о о 
2 
2 
о 
о 
о 
о 
О 
“> 
Ше 
O 
| оо 
2 
|| о , DISCONNECT AUXILIARY AIR DOOR ACTUATOR 
ll ^4 AND OPEN DOOR 81 L OR R. 


AFT KEEL FAIRING 


4С--2-8-(153--2) 


Figure 13-10. Engine Access Door Opening (Sheet 2 of 7) | Е 
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T.O. 1F-4C-2-8 


Е 


@ OPEN DOORS 78 AND 138 FOR LEFT ENGINE ACCESS | | 
й OR DOORS 80 AND 139 FOR RIGHT ENGINE ACCESS 4С-2-8-(153--3) 


Figure 13-10. Engine Access Door Opening (Sheet 3 of 7) 
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T.O. 1F-4C-—2-8 


4С-2-8-(153--4) 


ссссссссс 


OPEN DOORS 73 L OR R AND 74 L ОК R. 


ња е 


ЕС 
о G| 
Ё m = ЕД ЕД ЕЗ ЕЗ ЕЗ ЕЕ) ЕЕ) ЕЈ == m AB | 


Figure 13-10. Engine Access Door Opening (Sheet 4 of 7) 


) REMOVE DOUBLE HINGE SCREWS AND 


|, OPEN DOOR 84 L OR R. 
_"ОРЕМ DOOR 83 L OR R. 
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T.O. 1F-4C-2-8 - 


, USE STRAP TO HOLD DOOR 83 L OR R ОРЕМ. 


съ 
<> 
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e e 
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SIPHON DOOR 92 L OR R DRAIN TANK. 
CAUTION 
FLAPS MUST BE UP BEFORE DOOR 


_92 15 OPENED OR DAMAGE ТО 
FLAPS COULD RESULT. 


| КОТЕ 
DOORS 83 AND 96 MUST BE OPENED 
BEFORE DOOR 92. 


„ОРЕМ DOOR 92 L OR R APPROXIMATELY 2 INCHES. 


Figure 13-10. Engine Access Door Opening (Sheet 5 of 7) 
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о 999999900009 


1,8 


O O O Oó OÓ O O 


REMOVE DOOR RESTRAINT CABLE FROM INSIDE 


СТ DOOR 92 L OR R. 


NOTE 


SPEED BRAKES MUST BE OPEN TO 
INSTALL DOOR RESTRAINT. 


16. REMOVE BOLT INSIDE SPEED BRAKE AND INSTALL 


DISCONNECT THREE DRAIN LINES FROM INSIDE 


е“ DOOR 92 L OR R AND LOWER DOOR. | RESTRAINT CABLE. 
u 4C—2-8-053—6) 


Figure 13-10. Engine Access Door Opening (Sheet 6 of 7) 13-23 


T.O. 1F-4C-2-8 


СУ ОС Са OO 6 


| REMOVE DOOR 42 L OR R. 


4С--2-8--(153--7) 


Figure 13-10. Engine Access Door Opening (Sheet 7 of 7) 
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EL INLET МАМ! 


ENGINE THROTTLE 
4. TRAILING EDGE BLEED AIR DUCTS 


3. 


MAIN BLEED AIR DUCT 


ELECTRICAL 


5. 


6. 


FORWARD ENGINE DRAIN LINES 


8. SUMP VENT LINE 
9. STARTER DUCT CONNECTIONS 


7. 


10. 


MAIN FUEL CONTROL DRAIN 


11. AFT ENGINE DRAIN LINES 


4С-2-8-(75) 


Figure 13-11. Engine Connecting Points 
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€ 
2, 


Ë 


Т.О. 1F-4C-2-8 


DISCONNECT ELECTRICAL CONNECTION ON | к Ө ш EN — 
FORWARD SIDE OF DROPOUT LINK. REMOVE | РТ AS и | 
_ WIRE BUNDLE CLAMP AND MOVE BUNDLE — 5 УУ А)  - 
CLEAR OF LINK. | тен: Qi ИФ (e| L— 2 


Ше 


REMOVE DROPOUT LINK. 


Gi. DISCONNECT AILERON TRIM FLEX SHAFT AT 
BOTH INBOARD AND OUTBOARD ENDS OF | 
DROPOUT LINK. DISCONNECT SHAFT CLAMP [` 

FROM OUTBOARD END OF LINK. 


| e$. DISCONNECT HYDRAULIC LINES AT HYDRAULIC 
CAUTION | |]... PUMPS AND DISCONNECT PUMP RETAINING 
DO NOT TOW OR JACK AIRCRAFT x CLAMPS, —— 
WHILE DROPOUT LINK IS REMOVED 
OR STRUCTURAL DAMAGE WILL 
RESULT. 


D. REMOVE DROPOUT LINK ATTACH BOLTS AND | TN 
‚ LOWER LINK FROM COMPARTMENT. x 4С-2-8-(170-1) 


Figure 13-12. Engine Disconnection (Sheet 1 of 5) 
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). DISCONNECT MAIN FUEL CONTROL DRAIN 


LINE АТ KEEL. 


_ ©. DISCONNECT SUMP PRESSURIZATION VALVE 
VENT LINE, ENGINE GEARBOX DRAIN LINE, 
GENERATOR DRAIN LINE, AND CSD NC 


ОЗЕ 


DOME DRAIN LINE, LOOSEN CLAMPS ON 
_ CSD INLET AND OUTLET LINES AT FUEL - 

INLET MANIFOLD BRACKET AND MOVE | 

LINES TO GAIN CLEARANCE FOR REMOVAL, 


И. CAP ALL LINES AND FITTINGS AND TIE 
" 7 DRAIN LINES TO ENGINE, | 


46--2—8-(170--2) A 


Figure 13-12. Engine Disconnection (Sheet 2 of 5) 


Change 24 
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Di SCONNECT THROTTLE SHAFT AND ALLOW 
ЗНАЕТ те Swi NG TOWARD KEEL. 


. DISCONNECT AND REMOVE INLET FUEL рэбе" 
МЕСТ ASSEMBLY. 


ENGINE FUEL 


. PERFORM ENGINE FUEL MANI FOLD DRAINING AS 
FOLLOWS: | 


|. REMOVE САР, SEAL, АМО CLAMP FROM ENGINE 
| ша x FUEL MANIFOLD AND INSTALL ON KEEL FUEL 
e VISUALLY MAKE SURE ENGINE FUEL SHUTOFF | FLANGE. 

VALVE INDICATOR IN DOOR 22 READS CLOSED. | 7 

IF VALVE INDICATOR READS OPEN, REPEAT | 84. TORQUE COUPLING NUT 60 TO 80 INCH- 
STEPS f THRU k OF PARAGRAPH 13-43. u POUNDS; 


Ю. OPEN ENGINE FUEL MANIFOLD DRAIN AND EMPTY | ЕЗ. CAP ENGINE FUEL MANIFOLD AND INLET 
"INTO A SUITABLE CONTAINER, | FUEL DISCONNECT OPENINGS. 
| | 4С-2-8-(170-З)А 
Figure 13-12. Engine равен (Sheet 3 of 5) 


13-28 Change 24 


DISCONNECT STARTER PNEUMATIC DUCT 
CLAA "E | 


DISCONNECT FIVE ELECTRICAL CONNECTORS 
FROM ENGINE AND TIE BUNDLES TO STRUC- 
TURE. 


4С-2-8-170-4) 


Figure 13-12. Engine Disconnection (Sheet 4 of 5) 
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Т.О. 1F-4C-2-8 


» DISCONNECT TRAILING EDGE BOUNDARY 
LAYER CONTROL DUCT. | 


„ RELEASE GANG LEVER ON REMOVABLE SHROUD 
AND LOWER SHROUD FROM COMPARTMENT. 
„ CAP ALL LINES. 


WARNING 


ASSURE HYDRAULIC POWER 15 NOT 
CONNECTED TO AIRCRAFT. 


DISCONNECT MAIN BLEED AIR DUCT FROM 
KEEL AND ENGINE. REMOVE DUCT. 


. RAISE MAIN LANDING GEAR INBOARD DOOR 
AND TIE UP WITH LOCKWIRE. 


4C—2—8—(1 70—5} 


Figure 13-12. Engine Disconnection (Sheet 5 of 5) 
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e MOVE TRAILER UNDER ENGINE AND ALIG N 
TRAILER TO CENTERLINE OF ENGINE. BRAKE 


TRAILER. 


ALIGN REAR CRADLE WITH VERTICAL CENTERLINE 
OF TURBINE FRAME. 


WARNING 
FAILURE TO ENSURE REAR ADAPTER 
ROLLERS ARE LOCKED COULD RESULT 
IN PERSONNEL INJURY OR LOSS OF LIFE „ 


PUMP UP REAR CRADLE UNTIL RISER PINS ENGAGE 
HOLES IN LOWER RING SEGMENT, LOCK REAR 
ADAPTER ROLLERS, CONTINUE PUMPING UP CRADLE 
UNTIL ENGINE WEIGHT 15 UNLOADED F ROM AFT 


MOUNTS, 


x 
A 
mri ен us 
ate NN rc un 


e ATTACH AFT ADAPTER AND LOWER RING 


ASSEMBLY TO ENGINE AT TURBINE FRAME. | 

| 

2 | 

e LOWER FRONT AND REAR CRADLE ASSEMBLIES. | 
| 


my 
zd 
t 
е 


ә RAISE AND POSITION INSTALLATION RISI 


e THROUGH DOOR 42 L OR R, DISCONNECT 


FORWARD SIDE MOUNT, SWING MOUNT F 


AGAINST ENGINE. 


@ ZERO ALL TRAILER CONTROLS. 


4с--2-8-(16-106 


Figure 13-13. Engine Removal (Sheet 1016) 
Change 24 


le THROUGH DOORS 40 L OR R AND 411 ORR, — 
LOOSEN FORWARD TOP MOUNT ENOUGH TO 
DISENGAGE JAW FROM MOUNT ROLLERS, 


Je THROUGH DOOR 54 L OR R, DISCONNECT 
UPPER TANGENTIAL BRACE FROM ENGINE. 


INSURE FORWARD SIDE MOUNT CLEARS 
WHEN ROLLING ENGINE BACK; USE 
EXTREME CARE TO AVOID CONTACT 
WITH ENGINE PARTS AND PROTRU- 
SIONS ON THE AIRCRAFT TO PRECLUDE 
DAMAGE TO ITEMS SUCH AS ОН. TANK, 
OIL COOLER, BLC DUCT AND AB 
SECONDARY OUTER FLAP. 


Je DISCONNECT AND REMOVE LOWER 
TANGENTIAL BRACE. 


se DISCONNECT MAIN MOUNT AND REMOVE 
MAIN MOUNT PIN FROM ENGINE. 


ш] 
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12-22 


ТО. IPF-4C-2-8 


WHEN LOWERING ENGINE AND 
ROLLING ENGINE BACK, ASSURE 
CSD OIL INLET AND OUTLET 
LINES CLEAR AIRCRAFT STRUCTURE 
TO PREVENT LINE DAMAGE, 


PRIOR TO ROLLING ENGINE BACK ЕН. 
SURE THAT TRACK STOP BOLT IS IN 
PLACE. FAILURE TO ENSURE THE STOP 
BOLT 15 IN PLACE COULD RESULT IN 
PERSONNEL INJURY OR LOSS OF LIFE, 


CAUTION 


WHEN MOVING ENGINE АРТ, 
ENSURE LOW PRESSURE FUEL FILTER - 
DOES NOT CONTACT DROPOUT 
LINK ATTACH POINT, DAMAGE 
TO FUEL FILTER COULDRESULT. 
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INSURE FORWARD SIDE MOUNT 


| CLEARS WHEN ROLLING EN- 

| СІМЕ BACK; USE EXTREME CARE 
| TO AVOID CONTACT BETWEEN 
| ENGINE PARTS AND PROTRU- 

| SIONS ON THE AIRCRAFT TO 

| PREVENT DAMAGE ТО ITEMS 


SUCH AS OIL TANK, OIL 
COOLER, ВС DUCTS AND А/В 
FLAPS. 


le LOWER ENGINE SLOWLY ТО MAINTAIN 
CLEARANCE BETWEEN ENGINE AND FINGER SEALS. 


he MOVE ENGINE AFT UNTIL HYDRAULIC 
PUMPS ARE JUST FORWARD OF DROPOUT 
LINK MOUNTS. 


le REMOVE HYDRAULIC PUMPS. 


Change 24 13-33 


š 
b 
дано — Á 5 uS 


3 

EEOAE AI КАКО AROS косо, 
peas есі EA OO а aa Ила 
ее ка А =, 
M AAEE. № Renee a . 

rn Жанна Š Miro са, 

а қ ча mee К 

x 3 Š: en р 


J e MOVE ENGINE AND TRAILER AFT UNTIL ТОР | 
MOUNT 15 A FEW INCHES FORWARD ОБ ` | 
TRACK STOP BOLT. | 


@REMOVE TRACK STOP BOLT. 


Sere 


го 


ге 


7. ATTACH FRONT CRADLE TO ENGINE FORWARD 


SSS а 


je PUMP UP FRONT CRADLE UNTIL LOWER RING 
SEGMENT IS POSITIONED ON RISERS. 


@ MOVE ENGINE MOUNT OFF TRACK 
AND LOWER ENGINE. 


PUMP UP FORWARD END OF TRAILER ONLY ENOUGH 
О UNLOAD ROLLERS FROM TRACK. 


Figure 13-13. Engine Removal (Sheet 4 of 6) 
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USE TWO PIECES OF METAL ТО 
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SHOE HORN ENGINE PAST F 
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® MOVE ENGINE AFT FROM COMPARTMENT. 
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FORWARD CRADLE AND INSTALL PINS 
IN FORWARD SIDE MOUNTS. 


Figure 13-13. Engine Removal (Sheet 5 of 6) 


ТО. І--4С-2-8 


GEAR DOOR. 


e REINSTALL DROPOUT LINK WITH BOLTS AND 
BUSHINGS ; TIGHTEN NUTS, 


© CONNECT AILERON TRIM FLEX SHAFT 
AT INBOARD AND OUTBOARD ENDS OF 
DROPOUT LINK. 


© е DO NOT CONNECT AILERON TRIM 
ELECTRICAL CONNECTOR. 


Figure 13-13. Engine Removal (Sheet 6 of 6) 


UNTIE AND LOWER MAIN LANDING 


4С-2-8-4 
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L Pull LH and RH ЕСТ circuit breaker. 


m. Open door 22. 
n. Open engine access doors. See figure 13-10. 


о. Disconnect engine. See figures 18-11 and 13-12. 


р. Remove engine, See figure 13-13. 


е 


19. 


Roll back engine. See figure 13-13 steps 1 thru 
13-44. Mount Inspection. 
13-45. Main Mount. 

a. Clean main mount pin with solvent. 


b. Visually inspect pin for evidence of galling and 
orrosion. 


| c. Use micrometer to check pin for engine mount 
| bearing diameter of 1.2470 to 1.2492 inches. Send 
alled, corroded or excessively worn pins to next 
igher maintenance level for disposition or rework. 


CAUTION 


De-burr bolt roll pin hole before installing new 
2 Possible damage will occur if not complied 
wit 


d. Check main engine mount nuts running torque. 
, Replace nuts having a running torque of less than 24 
“ее” inch-pounds. 


13-46. Forward Top Mount. 
CAUTION 


Do not lubricate acme thread bolt or barrel nut 
installed in mount assembly. 


a. Visually inspect bolt for evidence of galling, compare 
load carrying middle portion of thread length to end 
portion. 


b. BEFORE TO 1Е-4-991, NDI bolt for cracks. 


film 


e, Inspect bolt for application and condition of 


lubricant. 


13-47, Compartment Preparation. 


a. Perform engine compartment inspection. Refer to 


section AIV. 


al. Visually inspect all available pseudo and rear signal 
" ~. cables &nd connectors for dam әре and security and perform 
18-2059 22. check per applicable publication prior 
До power plant reinstallation. 


b. Ensure engine compartment fire detector sensing 
elements and connectors are cleaned per Т.О.1Е--4С--2--13 
and are in good condition and all fasteners secured. 


c. Perform fire detector resistance check. Perform fire 
detector and aft fuselage overheat detector functional test 
on each element. 


ain mount jaw and remove pin. 


ор mount jaw so inside of jaw is level 


b. Connect et 


wine. See figures 13--11 and 13-15. 


c, Perform cartridge start system checkout. Refer 


to TO 1F-4C-6WC-4, 


d, Perform engine prestart and check for leak 
Refer to section II. 


e, Start engine. Refer to section П. 


f. Perform post installation runup. Refer to sec- 
tion П. 


g. Perform lateral control system operation check. 
Refer to TO 1F-4C-2-4. 


h, With engine operating, check for bleed air |еак- 
age around ducts. Use hand feel method. 


1. Shut down engine. 
і. Close engine access doors. See figure 13— 16. 


19-49. FORWARD TOP MOUNT 
BEFORE T O 1F—4—991. 


REPLACEMENT 


13-50. Tools and Boui 


Wrench, torque, 0 to 150 inch—pounds 
Wrench, torque, 100 to 750 inch~pounds 


Change 24 


13-364 


Т.О. 1Е-40--0--8 


wise until free from mount. 


gh door 401, оғ В. turn bolt (1) counterclock- 
Remove bolt. 


ove bolts (7), (2), (3), and remove mot 


е. Retain shims for reinstallati 


. Place shims on mount, position mount on structure 

nd sec ith bolts (2), (T у and (8). Torque bolts (2) 20 
to 25 inch-pounds Torque bolts (7) 50 to # inch— 
pounds. Torque bolts (3) 160 to 190 inch—pounds. | 


13-868 Change 24 


МОТЕ 


i bebe до а пате proper ари next size 


through tz trunnion š в) ere d pisi ir 
bolt. ` M sually inspect through doo 
2 installation. 


с. Тит: bolt (1 4 into barrel nut until retaining nut M 
cotter pin can be installed. 


d. Install engine. See figure 13-14. If 0.080 inch 
minimum clearance between bottom of track and top 
of yoke does not exist, add additional laminated 
Shims under top forward mount. | 


T.O. 1F—40—2—8 


13-534. FORWARD ТОР MOUNT REPLACEMENT 
AFTER 


| | с. Inside engine compartment, turn compression bolt 
Т01Е-4-991, (1) into mount until nut (5) and cotter pin can be in- 
stalled. 


13-538. Tools and Е 


quipment. 

d. Install jaw, jawbolt, and nut (4). 
Wrench, torque, 0 to 150 inch—pounds 
Wrench, torque, 100 to 750 inch-~pounds e. Install stop bolt and nut (6). 


183-980. 


Materials. Ë. Install nut and cotter pin (Š). 


Pin, cotter, М824665--283 g. Install engine. See figure 13—14. If 0.0 30 inch mini- 
Pin, cotter, M824665—1 36 mum clearance between bottom of track and top of yolk 

. Pin, cotter, М824665--357 does not exsist, add additional lar'“sted shims under top 
Lockwire, MS20995NC40 forward mount. 


13-530. Removal See figure 13-17. 13.54. 


FORWARD SIDE MOUNT REPLACEMENT. 


a. Roll engine back. Refer to рагаркар! 


У 


13-55. Tools and Equipment. 


ment, remove cotter pin and Wrench, torque, 0 to 150 inch~pounds 


13-56. Materials. 
с. Remove cotter pin, nut, and stop bolt (6). Pin, cotter, MS24665-153 


d. Remove cotter pin, nut, jawbolt (4), and jaw. 13-57. Removal. See figure 13-17. 


b. Inside engine compar, 
nut (5). 


e. Inside engine compartment, remove е compression NOTE 


bolt (1) from mount. Forward side mount may be replaced without 
removing engine. 


f. Remove bolts (7), (2), (3) and remove mount. 
| yc a. Through door 42 L or R and panel 132 L or R, open 
к NOTE | mount jaw and swing engine mounted universal forward. 


Retain shims for reinstallation. b. Remove nuts and bolts (14) and remove mount. 


mE 13-53E. Installation. See figure 13—17. NOTE 
| uM It may be necessary to remove eyebolt retaining 
NOTE bolt to remove bottom outboard mount bolt. 


Mount, fitting and jaw have matched numbers 13-58. Installation. See figure 13-17. 

stamped or engraved on facing surfaces of aft | | 

lips. The mount must be installed as а matched NOTE 

assembly. lt may be necessary to remove eyebolt retaining 
bolt to install bottom outboard mount bolt. 


a. Place shims on mount. Position mount on structure 
and secure with bolts (2), (7), and (3). Torque bolts (2) 20 a. [feyebolt retaining bolt was removed, reinstall and 
to 25 inch—pounds. Torque bolts (7) 50 to 70 inch— torque bolt 20 to 70 inch-pounds. Install cotter pin. 
pounds. Torque bolts (3) 475 to 525 inch—pounds. 


b. Secure mount to structure, Torque bolts (14) 50 to 
NOTE 70 dc cca 
^ aH T да š Pm c. Swing г engine mounted universal into position and 
If bolts do not have proper protzusion, next size close d jaw. Torque eyebolt nut 80 to 100 
longer bolts may be substituted. If bolt bottoms inch~pounds. 


in nut, add washer under bolt head. "T 
d. Install panel 132 L ог R and close door 42 L or R. 


b. Assure bolts (3) have proper protrusion through nuts 
and do not botiom. 


CAUTION 


Assure upper forward mount compression bolt 
passes through trunnion spacer during installa- 
tion of bolt. Visually inspect through doors 


< тъ 


41L/A4iR for proper installation. 


@ CENTER ENGINE WITH VERTICAL CENTER 


e ZERO ALL TRAILER CONTROLS. | Г м 
| M | LINE OF ENGINE COMPARTMENT. 


e REMOVE TRANSPORTATION BRACES. | 


о RAISE ENGINE UP USING INSTALLATION RISERS, 


> 


says 


в REMOVE PENS FROM FORWARD SIDE MOUNTS. 


ж 


да 


€ MOVE ENGINE FORWARD INTO COMPA 
UNTIL FRONT OF ENGINE IS IN LINE WITH 
KEEL BLEED AIR DUCT. 


оз 


ПЕ FORWARD DRAIN 


p 


INES TO ENGINE. 


REMOVE HYDRAULIC PUMPS 


@ LOOSEN CLAMPS ON CSD INLET AND 
OUTLET LINES AT FUEL INLET 
MANIFOLD BRACKET AND MOVE LINES 
TO GAIN CLEARANCE FOR INSTALLATION. 


NOTE 


ASSURE MAIN LANDING GEAR DOOR 
iS TIED UP BEFORE ROLLING ENGINE 
INTO CAVITY TO ALLOW CLEARANCE 
BETWEEN MLG DOOR AND ENGINE 
STAND, | 


НТО 


ASSURE FORWARD SIDE MOUNT 
BALL 15 FORWARD PRIOR TO RAISING 
ENGINE INTO CAVITY, 


CAUTION 


DURING ENGINE INSTALLATION, 
MAINTAIN CLEARANCE BETWEEN 
ENGINE OIL TANK AND UPPER 
TANGENTIAL BRACE 


TO AVOID DAMAGE TO ENGINE 
OR AIRCRAFT, OBSERVE FOLLOW- 
ING INTERFERENCE POINTS: 


e DOOR 83L OR R 


Figure 13-14. Engine Installation (Sheet 1 of 6) 


e LEFT ENGINE 
MOUNT AND 


ә А 


FRONT INBOARD 
KEEL. 


IR OIL COOLER VALVE AND 
FIRE DETECTOR CONDUIT. 


4. Engine Installat 


* 


i 


FRONT OUTBOARD MOUNT AND 
FIRE DETECTOR CONDUIT. 


NOZZLE ACTUATOR LINES AND 
AFT KEEL STRUCTURE. 


4C—2— 


on (Sheet 2 of 6) 
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Т.О. 1Е-4С-2-8 


поени, 
саз Р 
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ENSURE TRACK STOP BOLT 15 IN < 
STALLED PRIOR TO REMOVING FRONT 
TRAILER ADAPTER AND ADAPTER SUP- 
PORT BARS, FAILURE TO INSTALL 
TRACK STOP BOLT COULD RESULT IN 
PERSONNEL INJURY OR LOSS OF LIFE 
LEFT ENGINE TEMPERATURE AMPLI- | | 
FIER COOLING FUEL LINE AND 
НҮ! LINE. 


REMOVE FORWARD TRAILER ADAPTER 
AND ADAPTER SUPPORT BAR 


Figure 13-14. Еп; 


Change 24 


е Installation (Sheet 3 of 6) 
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T.O. 1F-4C-2-8 


11. MOVE ENGINE FORWARD. RAISE AFT END 
OF ENGINE WHEN AFTERBURNER NOZZLE 
ACTUATORS ARE FORWARD OF FINGER SEALS. 


12. MOVE ENGINE FORWARD UNTIL TRANSFER 
GEAR BOX IS LOCATED JUST FORWARD OF 
DROPOUT LINK ATTACH POINTS. 


САД 
<>: 


= 


NOTE С МЕ 

REPLACE SAFETY Ned 
NUT EACH TIME 
COUPLING IS 
UNLATCHED. 

13 15. OPEN AIRFRAME FC “МАКО SIDE MOUNT 

. INSTALL HYDRAULIC PUMPS. INSTALL AND GUIDE BALL IN O MOUNT AS 
ENGINE IS MOVED , ORWARD. 


SELF-LOCKING NUT AND TORQUE 
COUPLING 45 TO 55 INCH-POUNDS. 
INSTALL SAFETY NUT AND TORQUE 
45 TO 55 INCH-POUNDS. 
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14. MOVE ENGINE FORWARD UNTIL FORWARD SIDE 
ENGINE MOUNT CONTACTS THE AIRCRAFT MOUNT. 16 
• CENTER UPPER TANGENTIAL BRACE AFTER OIL 


TANK IS CLEAR, 
4С--2-8-(71-4) 


Figure 13-14. Engine Installation (Sheet 4 of 6) 
13-41 


T.O. ЈЕ-4С-2-8 


17 CLOSE AND TORQUE FORWARD SIDE MOUNT 
80 to 100 INCH-POUNDS. 


NOTE 


APPLICATION OF MAGNESIUM OXIDE 
(MILK OF MAGNESIA) TO THAT POR- 
TION OF MAIN MOUNT PIN INSERTED 
INTO ENGINE UNIBAL WILL ALLEVIATE 
PIN SEIZURE. 


18. INSTALL ENGINE MAIN MOUNT PIN IN 
UNIBALL AND POSITION PIN IN GROOVE 
OF MAIN MOUNT JAW. 


19. CLOSE AND TORQUE MAIN MOUNT 
900 ТО 1000 INCH-POUNDS. LOCKWIRE 
NUTS WITH MS20995NC32. 


== 


O 
Ni 
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op 
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20. CONNECT UPPER AND LOWER TANGENTIAL BRACES. 


TORQUE BOLT AT ENGINE CONNECTION 1000 TO 

1100 INCH-POUNDS. TORQUE BOLT AT AIRFRAME 
CONNECTION 450 TO 500 INCH-POUNDS. ASSURE 

A 0.001 TO 0.005 INCH GAP EXISTS BETWEEN THE | 
PIVOT BOLT WASHER AND THE LUG FACE. 


ASSURE BALL OF FORWARD TOP MOUNT IS IMPEDDED 
IN JAW SOCKET. TORQUE TOP MOUNT BOLT 600 TO 
800 INCH POUNDS (BALL SHOULD BE DRAWN FIRMLY 

AGAINST UPPER MOUNT JAW). LOCKWIRE BOLT 


МАТН MS20995NC41. 4C—2—8—(77—5) D 


Figure 13-14. Engine Installation (Sheet 5 of 6) 


13-42 Change 22 


4 
ЕМСІМЕ 


22 ө ASSURE 0.030 INCH MINIMUM GAP 
EXISTS BETWEEN BOTTOM OF TRACK AND 
TOP OF YOKE, IF CLEARANCE DOES NOT 
EXIST REFER TO FORWARD TOP MOUNT RE- 
PLACEMENT. 


T.O. 1F-4C-2-8 
23 e DISENGAGE REAR SUPPORTS AND LOWER 
CRADLE. 
24. MOVE TRAILER OUT OF ENGINE COMPARTMENT. 


25. UNTIE AND LOWER MAIN LANDING GEAR 


26. REPOSITION CSD INLET AND OUTLET 
LINES AT FUEL INLET MANIFOLD 
BRACKET. 

REFER TO T.O. 1Е-4С-10. 


4С--2-8-(77-6)С 


Figure 13-14. Engine Installation (Sheet 6 of 6) 
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T.O. 1F-4C-2-8 


ор Чо, a) 
< 


о 


th) 
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. С гун = wap 

ен Рува 

КОТЕ (= Зее Cy) 
REPLACE SAFETY NUT EACH TIME A SA 
COUPLING IS UNLATCHED. NS 

3. CONNECT TRAILING EDGE BLEED AIR DUCT. 
1 CONNECT MAIN BLEED AIR DUCT, TORQUE COUP- TORQUE COUPLING LOCKNUTS AND SAFETY NUTS 

2. WITH TWO STRANDS OF MS20995NC41. 


4С-2-8-(169-1) 


Figure 13-15. Engine Connection (Sheet 1 of 8) 
13-44 Change 24 


T.O. 1 Е-4С-2-8 


Б. OPEN DRAIN VALVE ON ENGINE FUEL FEED LINE 
DOWNSTREAM FROM SHUTOFF VALVE IN DOOR 
22 AND DRAIN ALL FUEL FROM FEED LINE INTO 
A SUITABLE CONTAINER, 


WARNING 


RESIDUAL FUEL MAY BE PRESENT 
BEHIND CAP, TO PREVENT THE 
POSSIBLITY OF FIRE, COLLECT 
DRAIN FUEL IN SUITABLE CON 
TAINER, | 


| С. REMOVE CLAMP AND CAP FROM KEEL FUEL 
FLANGE, 


7 INSTALL CAP AND COUPLING ON ENGINE FUEL 
MANIFOLD. TORQUE LOCKNUT AND SAFETY NUT 
60 TO 80 INCH-POUNDS, LOCKWIRE COUPLING 
WITH TWO STRANDS OF MS20995NC41. 


CAUTION 
ASSURE CHAFING CONDITIONS DO NOT 
EXIST. WIRE BUNDLES, ENGINE AND ЕМ- 
GINE BAY COMPONENTS ARE SUSCEPTIBLE 
TO CHAFING BECAUSE OF FLEXIBILITY AND 
CONGESTION. 


4 CONNECT ENGINE ELECTRICAL CONNECTORS. 


5 LOCKWIRE CONNECTORS WITH MS20995NC20. 


ENGINE FUEL 
MANIFOLD 


CAP AND 
COUPLING 


ве 
~ = i 2) 2) esa 
Ç, 525559, 


< 


NOTE 


INSTALL INLET FUEL DISCONNECT WITH ADJUSTMENT 
NUT NEXT TO ENGINE MANIFOLD. 


INSTALL INLET FUEL DISCONNECT. 


а. REMOVE BOLTS FROM PRELOADING FLANGE, 
MOVE FLANGE AFT TO ENGAGE DOWEL IN 


° SPRING CLIP. 
6 МОТЕ 
f RESIDUAL FUEL AS FOLLOWS: IF FLANGES ALIGN CORRECTLY WITHOUT 
dias DISTURBING PREVIOUS ADJUSTMENT NUT 
а. VISUALLY MAKE SURE ENGINE FUEL SHUTOFF 2... RETORQUING AN 
VALVE INDICATOR IN DOOR 22 READS CLOSED, NOT REQUIRED. 


IF VALVE INDICATOR READS OPEN, PERFORM 
STEPS Е THRU k OF PARAGRAPH 13-43, 


4C—2—8— (169—2)L 


Figure 13-15. Engine Connection (Sheet 2 of 8) 
Change 24 13-45 


T.O. 1Е-4С-2-8 


С. POSITION DISCONNECT ASSEMBLY WITH SEALS 
AND, IF NECESSARY, ADJUST FLANGES TO MEET 
BUT NOT DEFLECT BELLOWS. 


d. INSTALL BOTH COUPLINGS, TORQUE OUTBOARD 
COUPLING LOCKNUT AND SAFETY NUT 60 TO 80 
INCH-POUNDS. 


CAUTION 


ASSURE THAT COUPLING NUT ON 

KEEL END OF FUEL DISCONNECT ON 
LEFT ENGINE IS POSITIONED ON THE 
SIDE OPPOSITE AUXILIARY AIR 

DOOR CYLINDER TO PREVENT CHAFING. 


@. TORQUE ADJUSTMENT NUT 708 TO 744 INCH- RIG PIN PORT- 
POUNDS. SECURE NUT WITH MS20995NC41. 
LOCKWIRE. | 10. CONNECT THROTTLE. 
f. DISENGAGE DOWEL PIN FROM SPRING CLIP AND СІ. POSITION MAIN FUEL CONTROL AT IDLE 
MOVE PRELOADING FLANGE FORWARD. AND INSTALL RIG РМ. 
g. INSTALL AND TORQUE FLANGE BOLTS. b. POSITION THROTTLE AT IDLE. 
TORQUE INBOARD COUPLING LOCKNUT AND С. POSITION TORQUE BOOST INPUT SHAFT АТ 
SAFETY NUT 60 TO 80 INCH-POUNDS. MIDPOINT OF ROTATIONAL PLAY. 


d. CONNECT THROTTLE SHAFT TO MAIN FUEL CON- 
TROL. TORQUE 3/16" BOLT 13TO 15 INCH- 
POUNDS OR 1/4" BOLT 30 TO 40 INCH-POUNDS. 
INSTALL COTTER PIN. 


2 


4! 


i. LOCKWIRE BOTH COUPLINGS WITH TWO STRANDS CAUTION 


OF MS20995NC41. 
ASSURE BOLTS ENGAGE UNDERCUT OF 
SPLINE AFTER INSTALLATION TO PREVENT 
THROTTLE FROM BECOMING DISCONNECTED. 


NOTES 

1. ASSURE THAT BOLT 15 INSTALLED IN RECESSED 
PORTION OF SPLINED SHAFT. 

2. DUE TO TOLERANCE BUILDUP MINOR DEVIATION 
CONSISTING OF ADDITION OF WASHERS UNDER 
SUBSTITUTION OF WASHER THICKNESS OR 
REMOVAL OF WASHERS FROM UNDER HEAD 
MAY BE REQUIRED AND IS AUTHORIZED. 


я Е ~ 


е. PERFORM AIRFRAME POWER PLANT CONTROL 
SYSTEM RIGGING CHECK. REFER TO SECTION Il. 


' 
ве; 


9 CLOSE FUEL DRAIN VALVE. LOCKWIRE WITH 
MS 20995NC32. 


4C—2—8—(169—3)L 


Figure 13-15. Engine Connection (Sheet 3 of 8) 


13-46 Change 24 


T.O. 1F-4C-2-8 


12 . PERFORM LATERAL CONTROL SYSTEMS OPERATIONAL 
AND RIGGING CHECKOUT. REFER TO T.O - 1F-4C-2-4. 


ТІ. INSTALL DROPOUT LINK. 


а. POSITION DROPOUT LINK AND INSTALL BOLTS 
WITH HEADS FORWARD. TORQUE UPPER IN- 
BOARD BOLT 240 TO 290 INCH-POUNDS. 
TORQUE LOWER INBOARD BOLT 420 TO 540 
INCH-POUNDS. TORQUE OUTBOARD BOLT 
2000 TO 2400 INCH-POUNDS. 


b . CONNECT AILERON TRIM FLEX SHAFT AT IN- 
BOARD AND OUTBOARD ENDS OF LINK AND 
CLAMP SHAFT TO LINK. TORQUE CONNEC- 
TORS 5 TO 10 INCH-POUNDS. 


С. CONNECT AILERON TRIM ELECTRICAL CONNEC- 
TION AND CLAMP WIRE BUNDLE TO LINK. 


d . LOCKWIRE CONNECTORS WITH MS20995NC32. 
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Figure 13-15. Engine Connection (Sheet 4 of 8) 
Change 24 13-47 


T.O. 1F-4C-2-8 
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CAUTION 


ASSURE CLAMPS ARE INSTALLED BETWEEN 
HYDRAULIC SUCTION LINE AND SCAVENGE 
LINE IN TWO PLACES OR AS REQUIRED FOR 
EACH HYDRAULIC PUMP. IF CLAMPS ARE 
NOT !NSTALLED, CHAFING CAN RESULT. 


DO NOT PUSH OR PULL ON HYDRAULIC 
HOSES TO CHECK SECURITY. OVER 
TORQUED OR UNDER TORQUED PUMP 
FITTINGS COULD RESULT. 


NOTE 


HYDRAULIC HOSES CONTACTING 
EACH OTHER OR CONTACTING 
DOOR AFTER DOOR CLOSING 
ARE ACCEPTABLE PROVIDED 
CONTACT PRESSURE IS LIGHT 
AND CHAFE GUARDS ARE 
INSTALLED. 


13. connect QUICK DISCONNECT FITTINGS TO 
HYDRAULIC PUMPS. 


—— 


=. 
pere 
peces 


CAUTION 


ASSURE VENT AND DRAIN 
LINES DO NOT CHAFE ON 
OTHER COMPONENTS WHEN 
CONNECTED, 


14. CONNECT SUMP PRESSURIZATION VALVE VENT 
LINE, ENGINE GEARBOX DRAIN LINE, GEN- 
ERATOR DRAIN LINE, CSD NOSE DOME DRAIN 
LINE AND LOCKWIRE WITH MS20995NC32. 
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Figure 13-15. Engine Connection (Sheet 5 of 8) 
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15. CONNECT MAIN FUEL CONTROL DRAIN LINE 17. POSITION STARTER PNEUMATIC DUCT AND 
AT KEEL AND SECURE WITH MS20995NC32 INSTALL HI-SHEAR SCREWS. 
LOCKWIRE. | 


16. INSTALL STARTER EXHAUST DUCT AND SECURE 
WITH CLAMP. TORQUE COUPLING NUT 25 
TO 30 INCH-POUNDS. 


18. SECURE STARTER PNEUMATIC DUCT WITH CCOUP- 
LING. TORQUE LOCKNUT AND SAFETY NUT 75 
TO 80 INCH-POUNDS. 


4C—2—8— (169—6)L 


Figure 13-15. Engine Connection (Sheet 6 of 8) 
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REST DOOR 921 OR К ON CUTOUT 
OF DOOR 83. 


LIGHT BURNISHING OR CONTACT OF 
FIRE DETECTOR LOOP ON STRUCTURE 
IS ACCEPTABLE. 
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22 . APPLY ANTI-SEIZE COMPOUND 
TO DRAIN ELBOWS. 
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Figure 13-15. Engine Connection (Sheet 7 of 8) 
13-50 Change 24 
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23. CONNECT AFT ENGINE DRAIN LINES. 
TORQUE ACCESSORY DRAIN LINE 225 TO 250 
INCH-POUNDS. TORQUE COMBUSTION 
SECTION DRAIN LINE 65 TO 75 INCH-POUNDS. 
TORQUE TURBINE SECTION DRAIN LINE 135 
TO 150 INCH-POUNDS. LOCKWIRE ALL FITT- 
INGS WITH MS20995NC32. 


24. CLOSE DOOR 921 OR R. TORQUE BOLTS 160 TO 190 
INCH POUNDS. SAFETY BOLTS WITH MS20995NC32 


LOCKWIRE, 


4C—-2-——8— (169—8)L 


Figure 13-15. Engine Connection (Sheet 8 of 8) 
Change 24 13-50A/(13-50B blank) 
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]. CLOSE DOORS 40 L OR R AND 41 L OR R. 


З. CLOSE DOOR 54 L ORR. 


4. PERFORM COMPLETE POST ENGINE INSTALLA- 
TION GROUND OPERATION CHECKOUT. REFER 
TO SECTION И. 


SAFETY BOLTS WITH MS20995NC40 LOCKWIRE. | 
2 слов DOOR 421 ORR. 5 CLOSE DOOR 82 L OR R. 4C—2—8—(155—1)A 


Figure 13-16. Engine Access Door Closing (Sheet 1 of 5) 
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AUX AIR AUX AIR DOOR 
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ACTUATOR P di 
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7. CONNECT ACTUATOR TO DOOR 81 L ОК R. 
TORQUE ATTACHING BOLT 270 TO 300 INCH- 
POUNDS. 


6 FOR LEFT ENGINE, CLOSE DOOR 140. 


8 „ CLOSE DOORS 80 AND 139 OR 78 AND 138. 4С-2-8-(155--2) 


Figure 13-16. Engine Access Door Closing (Sheet 2 of 5) 
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10. REMOVE STRAP HOLDING DOOR 83 L OR R 
OPEN AND STOW. 


Ф 
| 


оф Фе 


11 ALLOW DOOR 83 L OR R TO SWING DOWN АМО 
° INSTALL SCREWS IN DOUBLE HINGE FITTING. 


12 соз DOOR 83 L OR R AND ALIGN WITH DRIFT 
PIN. 

4С-2-8-(155-3) 

13. козе DOOR 84 L ORR. 


Figure 13-16. Engine Access Door Closing (Sheet 3 of 5) 
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14. CONNECT ELECTRICAL CONNECTORS (2) AT ; й 
MISSILE BULKHEAD AND INSTALL CLAMPS а 
SECURING WIRE BUNDLE IN PLACE. INSTALL | 
MISSILE RACK OR CAVITY COVER. REFER 
ТО T.O. 1Е-4С-2-18. NOTE 


ASSURE KEEL FAIRING FINGER SEALS 
ARE LUBRICATED BEFORE INSTALLATION. 


15. INSTALL KEEL FAIRING, AFT OF DOOR 96L ОК R. 


16. CLOSE AFT FUSELAGE TIE DOWN COVER. 
4С-2-8-(155--4) 


Figure 13-16. Engine Access Door Closing (Sheet 4 of 5) 
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21. CONNECT COAX CABLE STOWED IN DOOR 961 OR 
R THROUGH DOORS 118L OR R AND 1191 OR R. 


22 INSTALL DOORS 118 L OR R AND 119 L ORR. 


17. REMOVE STRUT HOLDING DOOR 96 L OR К 
OPEN. 


e о. 090" 


18.st0w STRUT INSIDE DOOR 96 L ОК R 
AND SECURE WITH MS20995NC32 LOCKWIRE. 


19. cLosE poon 96 L OR R AND ALIGN WITH 
DRIFT PIN. 


20. TORQUE BOLTS IN DOOR 96 L ОВ R 160 ТО 190. 


INCH-POUNDS. LOCKWIRE BOLTS WITH 
MS20995NC32. 


4С-2--8--(155--5) 
Figure 13-16. Engine Access Door Closing (Sheet 5 of 5) 
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[E> FORWARD TOP MOUNT (4). ^ 
NOTES 
ШЫ BOLT MUST EXTEND THROUGH BARREL NUT FULL 
CHAMFER OR 1/32 INCH, WHICHEVER IS GREATER. 
Б ADD WASHERS AS NECESSARY. 
ЕВ ASSURE GAP OF 0.001 TO 0.005 INCH BETWEEN 
WASHER AND FACE OF LUG WITH NUT TORQUED. 
EP SHIM 0.00 TO 0.08 INCH. 
ЕВ ASSURE BOLT PROTRUDES NUT MINIMUM OF 0.060 INCH. 
ЕВ ASSURE WASHER IS INSTALLED WITH CHAMFERED 
SIDE NEXT TO BOLT HEAD. 
EÐ INSTALL TRUNNION CLAMP BOLTS THROUGH 
BRACE AND THEN THROUGH CAP. 
ЕР INSTALL UPPER TANGENTIAL MOUNT FOR LEFT 
ENGINE WITH HEAD OF CLAMP BOLT POINTING 
FORWARD. INSTALL UPPER TANGENTIAL MOUNT 
FOR RIGHT ENGINE WITH HEAD OF CLAMP BOLT 
POINTING AFT. | 
ED BEFORE T.O. IF-4-991 
ШӘ» AFTER Т.О.1Ғ-4-991 
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Figure 13-17. Airframe Installed Engine Mounts Removal and Installation 
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13-59. MAIN MOUNT REPLACEMENT. 
13-60. Tools and Equipment. 


Wrench, torque, 100 to 750 inch-pounds 
13-61. Manpower Requirement. 


a. Two men required. 
13-62. Removal. See figure 13-17. 


NOTE 
Engine must be removed to replace main mount. 
a. Remove bolts (8) and (9). 
NOTE 
Bolts (10), (11), and (12) may have loose shims 
between mount and structure. Record shim thick- 


ness and location for reinstallation. 


b. Remove bolt (10). 


c. On right mount open door 83L to gain access to nut. 


d. Remove bolts (11) and (12). 


e. Retain shims, under bolts (10), (11), and (12), for 
reinstallation. 


13-63. Installation. See figure 13—17. 
NOTE 


Mount body and jaw have matched numbers and 
must be replaced as an assembly. 


a. Position mount with shims and install bolts (12), 
(11), (10), (8), and (9). Torque bolt (11) 50 to 70 inch— 
pounds. Torque bolt (12) 460 to 600 inch—pounds. 
Torque bolts (8) and (10) 480 to 690 inch—pounds. 
Torque bolts (9) 160 to 190 inch—pounds. 

13-64. TANGENTIAL MOUNTS REPLACEMENT. 
13-65. Tools and Equipment. 
Wrench, torque, 100 to 750 inch—pounds 


13-66. Deleted. 


13-67. Removal. See figure 13—17. 
a. Deleted. 
b. Remove bolt (13) and remove mount. 


c. Onlower tangential mount, remove bolt (15) and 
remove mount. 


13-68. Installation. See figure 13—17. 


T.O. 1 F-4C-2-8 


NOTE 


Mount body and jaw have matched numbers and 
must be replaced as an assembly. 


Assure nuts have not lost their self-locking 
capability. 


a. Position lower mount and secure with bolt ( 15) 8 
washers P/N 4M25—7 (1 under bolt and 2 under nut). 
Torque bolt 450 to 500 inch—pounds. 


b. On upper tangential mount, position bolt (13) with 
nut and washer ( 1 under head). Torque bolt 450 to 500 
inch—pounds, 


NOTE 


Brace to be installed with curvature of brace to fol- 
low aircraft structure curvature. 


c. Position jaw into mount body and install pivot 
bolt, washers (2 — 1 under nut —1 under head) and nut. 
Tighten nut until .001 to.005 inch gap exists between 
washer and lug face. Install engine connection bolt, 
washers (2 — 1 under пи! —1 under head) and nut. 
Torque engine connection bolt per figure 13—14. 


13-69. HYDRAULIC PUMP REPLACEMENT. 


13-70. Tools and Equipment. 
Wrench, torque, 0 to 150 inch-pounds 
13-71. Materials. 


Packing, 294492 
Lubricant, Plastilube Moly Grade 3 


13-72. Removal. See figure 13-18. 


CAUTION 


After hydraulic pump failure, effected system 
must be flushed and contamination analysis 
performed to prevent recurring failure. Refer to 
T O 1F-4C-2-6. 


a. Open door 73 L or R and 74 L or R. 


NOTE 


Refer to ТО 1F-4C-2-6 for uncoupling of quick 
disconnects. 


b. Disconnect suction, pressure, and scavenge quick 
disconnects. 


c. Disconnect seal drain line from pump mount pad. 


d. Loosen coupling nut and remove hydraulic pump 
and gasket. 


e. Remove all fittings from pump. 


Change 24 13-56А 


T.0.1F—4C—2—8 


f. Inspect coupling boss face and elbows for signs of 
wear and corrosion. Wear will appear as bright spots where 
anodise coating is worn through to bare aluminum alloy. 
Corrosion will appear in the threaded areas. 


g. Replace fittings that show any signs of wear or corro- 
sion. 


h. Install, clock and torque all pump couplings and fit- 
tings per Т.О.1Е-4( )—2—6. 


CAUTION 


Ensure that the applicable surge suppressor is in- 
stalled in the proper hydraulic pump system. 


13-73. Installation. See figure 13-18. 


a. Install fittings in hydraulic pump. Refer to 
ТОЛЕ-4С- 2-6. 


13—56B Change 3 


b. Prime hydraulic pump. Refer to Т.О.1Е-4С-2- 6. 
c. Remove lead seals from pump. 

d. Lubricate spline. 

e. Install O-ring on mounting pad. 


f. Position pump on transfer gearbox and secure with 
coupling. Install locknut on coupling and torque 45 to 55 
inch-pounds.. 


NOTE 


Replace safety nut each time coupling is 
unlatched. 


g. Install safety nut on coupling and torque 45 to 55 
inch-pounds. 


h. Connect seal drain line to hydraulic pump mount 


_ CAUTION _ 


Assure quick disconnects 
Refer to Т.0. 1F-4C дв. 


ssure clamps are installed betwee 
suction line and scavenge line i 


chafins ы сап result. 


disconnects, 


CAUTION. 


Do not push or pull on hydraulic hoses to check 
security. Over torqued or under torgued pump 
fittings could result. 


1524. INLET rum. DISCONNECT ASSEMBLY 


13-78. Tools ; and 


Wrench, torque, 0 to 150 inch-pounds 
Wrench, torque, 100 to 750 inch-pounds 


Equipment. 


13-76. Materials. 


Seal, 125556 Ж; or SSPE: 
Packing, 1 B58108 

Lockwire, N MS2099 : 
Petrolatum, VV-P-236 


Т.О. 1F—40—2-—8 


‚ 13-77. Removal. See figure 13-19. 


i and | me on ap and даң om engin cap with 
couplings | Torque coupling nut 60 to 80 imch-pounds. 
g. Cap ends of disconnect assembly. 


a. П cap installed on keel flange, visually make 
sure engine fuel shutoff valve indicator in door 22 
reads closed, If valve indicator reads open, per- 
form steps f thru k or paragraph 13-43. 
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Figure 13-18. Hydraulic Pump Removal and Installation — ^ — 


WARNING 


Residual fuel may be present behind cap. To 
prevent the possibility of fire, collect drain 
fuel in a suitable container. 


b. Open drain valve on engine fuel feed line down 
stream from shutoff valve in door 22 and drain all 
fuel from feed line. 


CAUTION 


Replace nuts each time coupling is unlatched 
to prevent worn nuts from backing off. 


c. Remove cap and seal from keel flange and install on 
engine fuel manifold. Install coupling with locknut апа 
torque 60 to 80 inch-pounds. Add safety nut and torque 60 
to 80 inch-pounds. Secure coupling with two strands of 
MS20995NC41 lockwire across T-bolt. 


d. Remove bolts from preloading flange. 


e. Move flange aft to engage dowel in spring clip. 


NOTE 
If flanges align correctly without disturbing 
previous adjustment nut setting, subsequent 
retorquing and lockwiring is not required. 


ғы 


. Loosen adjustment nut on disconnect assembly. 


NOTE 


Install inlet fuel disconnect assembly with 
adjustment nut next to engine fuel manifold. 


If adjustment nut cannot be easily adjusted, 
remove nut апа lubricate O-ring with 
petrolatum. 


g. Position disconnect assembly and, if necessary, 
adjust so flanges meet, with seals installed, but bellows 
does not deflect. 


CAUTION 


Replace nuts each time coupling is unlatched 
to prevent worn nuts from backing off. 


h. Install both couplings with self-locking nuts. Torque 
outboard coupling 60 to 80 inch-pounds. Add safety nut 
and torque to 60 to 80 inch-pounds. Secure coupling with 
two strands of MS20995NC41 lockwire across T-bolt. 


i. Torque adjustment nut 708 to 744 inch-pounds. 
Secure nut with MS20995NC41 lockwire. 


j. Disengage dowel pin from spring clip and move 
preloading flange forward. 


k. Install and torque flange bolts. 


1. Torque inboard coupling nut 60 to 80 inch-pounds. 
Add safety nut and torque to 60 to 80 inch-pounds. Secure 
coupling with two strands of MS20995NC41 lockwire 
across T-bolt. 


m. Leak check inlet fuel disconnect assembly by 
momentarily placing ENGINE MASTER switch to ON 
and applicable throttle to IDLE. 


T.O. 1F-4C-2-8 


n. Start engine and check for leaks. Refer to sec- 


tion II. 


o. Connect actuator to door SIL, ov Е, and close 
door 821 or R and door 22. 


13-79. BLEED AIR DUCTS REPLACEMENT. 
13-80. Tools and Equipment. 


Wrench, torque, 0 to 150-inch-pounds 
Wrench, torque, 100 to 750 inch-pounds 


13-81. Materials. 


Gasket (3 геаа), МАО-06-005 
Gasket (3 reqd), 50887-450-5 
Lockwire, MS20995NC32 


13-82. Removal. See figure 13-20. 
CAUTION 


Due to thin wall construction, bleed air ducts and 
bellows are extremely vulnerable to dents and 
scratches. To prevent damage, care in handling 
must be exercised during replacement. To decrease 
the possibility of damage, a protective wrapping 
can be applied to bellows area prior to removal 

or и амо: 


13-83. Main Bleed Air Duct. 


13-84. Trailing Edge Bleed Air Duct. 


a. Remove inboard and center couplings (2) and remove 
lower duct. 


b. Loosen boot clamp (3) and remove outboard coupling 
(2) 


c. Remove upper duct from shroud boot. 
13-85. Installation. See figure 13-20. 
13-86. Main Bleed Air Duct. 

a. Place couplings (1) over duct. 


b. Hold duct in position and check alignment. If duct 
does not align, loosen clamps (4), (5), and coupling (6). 


NOTE 


Ensure angle of conoseal gasket is correct. 


c. Install duct using new gaskets. Torque locknuts of 
couplings (1) 120 to 140 inch-pounds. Install safety nut 
and torque 120 to 140 inch-pounds. 


d. If loosened, torque clamp nuts (5) alternately in 20 
inch-pound increments and tap clamp unti] torque 
stabilizes at 150 to 170 inch- pounds. 


e. If loosened, torque locknuts of coupling (6) 35 to 40 
inch-pounds. Install safety nut and torque 95 to 40 
inch-pounds. Secure coupling with double strand 
MS20995NC41 lockwire across T—bolt 


f. If loosened, torque clamp (4) 10 to 15 inch-pounds. 
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Figure 13-19. Inlet Fuel Disconnect Assembly Removal and Installation 
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Figure 13-20. Bleed Air Ducts Removal and Installation 
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13-87. Trailing Edge Bleed Air Duct. 
a. Insert upper section of duct through shroud boot. 


b. Place coupling on duct, position duct, using new 
gasket, and latch coupling over flanges. 


c. Install lower section of duct, using new gaskets, and 
latch couplings over flanges. 


d. Align ducts and tighten couplings (2) uniformly to a 
torque of 75 to 80 inch-pounds. Add safety nuts and torque 
to 75 to 80 inch-pounds. 


e. Lockwire | couplings | with | double | strand 


MS20995NC41 lockwire across T-bolts. 
f. Torque boot clamp (3) 15 to 30 inch-pounds. 


g. Assure coupling bolts are positioned to clear access 
doors. | 


h. Assure clearance between bleed air ducts and Ше! 
drain line. 


13-88. BLEED AIR CHECK VALVE 
REPLACEMENT. The bleed air check valve is installed 
during engine build-up. Refer to T.O.1F-4C-10. 


13-89. ENGINE ACCESS DOOR BOLT 
REPLACEMENT. See figure 13-21. 


13-90. Door 92 Bolt Removal. 


a. Pull bolt (4) against door and turn clockwise to 
engage left hand threads. 


b. Continue turning bolt clockwise until bolt is 
removed from door. 


c. Inspect bolt for galling, scratches in root radius, 
cracks, and stripped or worn threads. 


d. Inspect anchor nut (3) for stripped or worn threads. 
13-91. Door 92 Bolt Installation. 


a. Insert bolt (4) into hole in door and turn 
counterclockwise to engage left hand threads in door. 


b. Continue turning bolt counterclockwise until 
threads on bolt pass through threads in door. 


13-92. Door 96 Bolt Removal. 
a. Remove two screws (9) from stop (8). 
b. Slide stop (8) up and remove bolt (7). 


c. Inspect bolt for galling, scratches in root radius, 


cracks, and stripped or worn threads. 

d. Inspect anchor nut (6) for stripped or worn threads. 
13-93. Door 96 Bolt Installation. 

a. Insert bolt (7) into hole in door. 


b. Slide stop (8) into position between bolt shoulder and 
bolt head. 


c. Secure stop with screws (9). 
13-94. Quality Assurance Summary. 
a. Assure bolts are free of cracks and burrs. 
b. Assure bolt and nut threads are serviceable. 


c. On door 96 bolts, assure bolt stop and retaining 
screws are installed. 


SHOP MAINTENANCE 
13-95. MAINTENANCE PROCEDURES. 


13-96. This section provides maintenance procedures 
applicable to components/systems when removed from 
the aircraft. Table 13-2 lists the functional line 
replaceable units (LRU) of the system with the location of 
applicable maintenance procedures. Shop maintenance 
procedures, when contained in this manual, are 
referenced by paragraph numbers; when contained in 
accessory publication, the T.O. numbers of the applicable 
manuals are listed. Manuals in the F-4 series or in general 
aircraft series are listed when containing procedures 
directly applicable to the LRU. When separate 
overhaul/illustrated parts breakdown manuals have been 
provided, the T.O. numbers are listed. 


13-97. PRESERVATION AND PACKAGING. 


13-98. Preservation. Refer to T.O.2J-1-18 for 


preservation instructions. 
13-99. Packaging. 


13-100. Components to be forwarded to the next higher 
level of maintenance for repairs, test, or check must be 
cleaned, preserved, and packaged for protection against 
physical and mechanical damage during subsequent 
handling, shipping, and storage. For preservation and 
packaging methods referred to herein, refer to AFP 71-4 
volumes 1 and 2. Components packed for forwarding must 
be identified, marked, and documented in accordance with 
applicable Air Force procedures. 


Table 13-2. Line Replaceable Units 


— 


Line Manufacturers 
Replaceable Part 
Unit Number 


Applicable Maintenance 
Procedures/ Publications 


Applicable Maintenance 
Procedures/ Publications 
Shop 
(Intermediate Level) 


Overhaul/IPB 


Engine J79 


В Forward Top Mount 32-50042 


13-62 Change 8 


Т.ОЛЕ-4С-10 


T.O.1F—4C—3—1—4 None Required 


CONTINUED 


T.O. ІҒ-4С-2-8 


Table 13-2. Line Replaceable Units 


Applicable Maintenance 
Procedures / Publications 


Applicable Maintenance 
Procedures/ Publications 
Shop 
(Intermediate Level) 


Overhaul/IPB 


Line Manufacturers 
Replaceable Part 

Unit Number 
Forward Side Mount 32-50169 
Main Mount 32-50047 
Tangential Mount 32-51072 
Hydraulic Pump 53-69055 
Inlet Fuel Disconnect Assembly 2502511 


Bleed Air Ducts 2502551 (left 
engine) 
2502552 (right 


engine) 


Engine Access Door Bolts None Required 


13-101. COMPONENTS. 


13-102. INLET FUEL DISCONNECT ASSEMBLY IN- 
И SPECTION. P/N 2502511. 


a. For any 45° circumferential segment around bellows 
section (measured from stand-off collar), not more than 50 
percent of wire braid (36 wires) shall be broken or missing. 
Also, not more than two adjacent, parallel strands (12 
wires per strand) shall be broken or missing. 


b. Cuts, tears, scratches, etc., are allowed on teflon 
sleeve provided sleeve keeps wire braid from contacting 
bellows. 


c. Dents and scratches are allowed on compensator 
provided movement of rotating compensator is not 
restricted. A proof pressure test of 120 psig is required to 
assure no leakage in cases where sealing qualities may be 
affected. 


d. Damage to half ring (flange located in center of 


Т.О.1Е-4С-3--1-4 None Required 


T.O.1F—4C—3—1-4 None Required 


T.O. 1Е-4С-3-1-4 None Required 


' ТОЛЕ—4С—2—6 
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‚ Paragraph 13—102 
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| Paragraph 13—89 | 


' T.O.1F-4C—3—1-4 


None Required 


articulated bellows section) is allowed provided support 
structure beneath half ring is not distorted. Distortions 
may be observed from interior of line. 


е. Dents not to exceed 10 percent of fuel manifold 
diameter may be accepted. 


f. Nicks, scratches, or gouges not more than 0.010 inch 
in depth are permissible. 


g. Dents which produce sharp creases in bellows area 
are not acceptable. Inspection of bellows shall be 
accomplished from interior of line. Bellows section 
showing any other damage shall be subjected to a proof 
test and no leaks shall be allowed. 


h. Mating surfaces on end flanges shal] be flat within 
0.005 inch. Nicks, scratches, or dents which affect sealing 
properties of flange are not acceptable. 


13-103. ENGINE BUILD-UP. Refer to Г.ОЛЕ-4С-10 for 
QEC installation. 


Change 18 13-63 


T.O. 1F-4C-2-8 


ACCESS DOOR 92 LEFT HAND 


ACCESS DOOR 96 
ANCHOR NUT 

BOLT (TYPICAL 3 PLACES) 
SCREW(SAFETY) 

ANCHOR NUT 

BOLT (TYPICAL 4 PLACES) 
STOP 

SCREWS (STOP RETAINER) 
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ЕВ. WHEN ACCESS DOORS ARE OPEN, BOLTS 
(4) AND (7) ARE REMOVED FROM ANCHOR 
NUTS (3) AND (6). 
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Figure 13-21. Engine Access Door Bolt Removal and Installation 
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SECTION XIV 


ENGINE BAY CONFIGURATION 


INTEGRITY GUIDE 


14-1. GENERAL. See figure 14-1. 


14-2. The illustrations in this section provide proper wire 
bundle and line routing information along with clamping 
data. Adherence to details will assure clearances and 
prevent chafing. 


14-3. Each illustration in this section is а master 
configuration guide of a zone of either the left or right 
engine compartment. To locate a zone refer to figure 14—2 
for the left engine bay and figure 14-16 for the right engine 
bay. 
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THIS IS THE ENGINE BAY ZONE LOCATION ILLUSTRATION USED TO LOCATE AND IDENTIFY SPECIFIC 
AREAS OF THE ENGINE BAYS. IT IS ALSO USED, IN ALPHABETICAL SEQUENCE, FOR QUALITY CONTROL 
INSPECTION. THE ZONES PROCEED ALPHABETICALLY, FORWARD FROM THE OUTBOARD AREA OF THE 
DROPOUT LINK, AROUND THE BYPASS BELLMOUTH, AND AFT TO THE INBOARD PORTION OF THE DROP- 
OUT LINK. 


. « 
- (4, 
x = 


li 


LEFT ENGINE BAY 


THE SHADED PORTION OF THE ZONE OUTLINE ON EACH SHEET DENOTES THE PORTION OF 
THAT ZONE WHICH IS COVERED BY THAT SHEET. PORTIONS OF ZONES PROCEED CLOCKWISE UNTIL 
THE COMPLETE ZONE IS COVERED. 4C—2-8—(82) 


Figure 14-1. Zone Location Example 
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Figure 14-2. Left Engine Bay Orientation 
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DESCRIPTION 


WIRE BUNDLE CLAMP 
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Figure 14-3. Left Engine Bay Zone А (Sheet 1 of 4) 
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NOTES 
BB DISTANCE FROM AFT END OF LAST CLAMP TO FACE OF PLUG 52P632 IS 


14.75 O INCHES. DISTANCE FROM AFT EDGE OF LAST CLAMP TO 
FACE OF PLUG 3P635 IS 13.50 * 9-28 INCHES. 


EP ASSURE TWO 0.50 DIA., 1 INCH LONG SHRINK SLEEVES ARE INSTALLED 
ON CLAMP. 
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Figure 14-3. Left Engine Bay Zone A (Sheet 2 of 4) 
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Figure 14-3. Left Engine Bay Zone A (Sheet 3 of 4) 
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NOTE 
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Figure 14-3. Left Engine Bay Zone A (Sheet 4 of 4) 
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Figure 14-4. Left Engine Bay Zone В (Sheet 1 of 4) 


14-8 


T.O. 1F-4C-2—8 


NOTE 
EB POSITION CLAMP FOR BEST WIRE BUNDLE ROUTING. 


> Ф а, 


DETAIL 


DETAIL А DETAIL B 


DETAIL 


DETAIL |) DETAIL H 


4С-2-8-(85--2) 


Figure 14-4. Left Engine Bay Zone В (Sheet 2 of 4) 
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Figure 14-4. Left Engine Bay Zone B (Sheet 3 of 4) 
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Figure 14-4. Left Engine Bay Zone B (Sheet 4 of 4) 
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Figure 14-5. Left Engine Bay Zone С (Sheet 1 of 4) 
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Figure 14-5. Left Engine Bay Zone С (Sheet 2 of 4) 
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Figure 14-5. Left Engine Bay Zone С (Sheet 3 of 4) 
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Figure 14-5. Left Engine Bay Zone С (Sheet 4 of 4) 
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Figure 14-6. Left Engine Bay Zone D – BEFORE Т.ОЛЕ-4С-598 (Sheet 1 of 2) 
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NOTES 


ЕВ REPOSITION WIRE BUNDLE IF CHAFE CONDITION EXISTS 
BETWEEN STRUCTURE OR HYDRAULIC LINE, 


ЕВ POSITION WIRE BUNDLE TO MAINTAIN 1/4 INCH 
MINIMUM CLEARANCE BETWEEN BUNDLE AND 
HYDRAULIC LINES, BUNDLE CLAMP CAN BE BENT 
UP TO 45° MAXIMUM TO ATTAIN CLEARANCE, 
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Figure 14-6. Left Engine Bay Zone D - BEFORE Т.ОЛЕ-4С-598 (Sheet 2 of 2) 
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Figure 14-7. Left Engine Bay Zone D - AFTER T.O.1F-4C-598 (Sheet 1 of 2) 
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NOTE 


ЕВ REPOSITION WIRE BUNDLE IF CHAFE CONDITION EXIST 
BETWEEN STRUCTURE OR HYDRAULIC LINE. 
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Figure 14-7. Left Engine Bay Zone D - AFTER Т.ОЛЕ-4С-598 (Sheet 2 of 2) 
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Figure 14-8. Left Engine Bay Zone E - BEFORE Т.ОЛЕ-4С-598 (Sheet 1 of 6) 
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Figure 14-8. Left Engine Bay Zone E - BEFORE T.O.1F-4C-598 (Sheet 2 of 6) 
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Figure 14-8. Left Engine Bay Zone Е – BEFORE Т.ОЛЕ-4С-598 (Sheet З of 6) 
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Figure 14-8. Гей Engine Bay Zone Е - BEFORE Т.ОЛЕ-4С-598 (Sheet 4 of 6) 
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Figure 14-8. Left Engine Bay Zone E - BEFORE T.O.1F-4C-598 (Sheet 5 of 6) 
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Figure 14-8. Left Engine Bay Zone E – BEFORE Т.ОЛЕ-4С-598 (Sheet 6 of 6) 
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Figure 14-9. Left Engine Bay Zone Е – AFTER Т.ОЛЕ-4С-598 (Sheet 1 of 6) 
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Figure 14-9. Left Engine Bay Zone Е - AFTER Т.ОЛЕ-4С-598 (Sheet 2 of 6) 
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Figure 14-9. Left Engine Bay Zone E - AFTER T.O.1F-4C-598 (Sheet 4 of 6) 
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Figure 14-9. Left Engine Bay Zone Е – AFTER T.O.1F-4C-598 (Sheet 5 of 6) 


14-30 


Т.О. 1F-4C-2-8 


DETAIL А 


=+ f 


DETAIL DETAIL H 


DETAIL 


4С-2-8-(185-6) 


Figure 14-9. Left Engine Bay Zone E - AFTER T.O.1F-4C-598 (Sheet 6 of 6) 
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Figure 14-10. Left Engine Bay Zone Е - BEFORE Т.О.1Е-4С-598 (Sheet 1 of 6) 
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Figure 14-10. Left Engine Bay Zone F – BEFORE Т.ОЛЕ-4С-598 (Sheet 2 of 6) 
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Figure 14-10. Left Engine Bay Zone Е - BEFORE T.O.1F-4C-598 (Sheet 3 of 6) 
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Figure 14-10. Left Engine Bay Zone Е - BEFORE T.O.1F-4C-598 (Sheet 4 of 6) 
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Figure 14-10. Left Engine Bay Zone F - BEFORE Т.ОЛЕ-4С-598 (Sheet 5 of 6) 
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Figure 14-10. Left Engine Bay Zone Е – BEFORE T.O.1F-4C-598 (Sheet 6 of 6) 
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Figure 14-11. Left Engine Bay Zone Е - AFTER Т.ОЛЕ-4С-598 (Sheet 1 of 6) 
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Figure 14-11. Left Enigne Bay Zone Е - AFTER T.O.1F-4C-598 (Sheet 2 of 6) 
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Figure 14-11. Left Engine Bay Zone Е – AFTER T.O.1F-4C-598 (Sheet 3 of 6) 


14-40 


T.O. IF-4C—2—8 


DETAIL Це 


DETAIL [f] 


4С-2-8-(184--4) 


Figure 14-11. Left Engine Bay Zone Е – AFTER T.O.1F-4C-598 (Sheet 4 of 6) 
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Figure 14-11. Left Engine Вау Zone Е - AFTER Т.ОЛЕ-4С-598 (Sheet 5 of 6) 
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Figure 14-11. Left Engine Bay Zone Е - AFTER T.O.1F-4C-598 (Sheet 6 of 6) 
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Figure 14-12. Left Engine Bay Zone С (Sheet 1 of 6) 
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Figure 14-12. Left Engine Bay Zone G (Sheet 2 of 6) 
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Figure 14-12. Left Engine Bay Zone С (Sheet 3 of 6) 
14-46 Change 16 


T.O. 1F-4C-2-8 


DETAIL [3 


DETAIL [š DETAIL 


DETAIL [Z 


4C—2—8—(90—4) 


Figure 14-12. Left Engine Bay Zone G (Sheet 4 of 6) 
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Figure 14-12. Left Engine Bay Zone G (Sheet 5 of 6) 
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NOTES 


ЕВ REFER TO T.O. IF-4C-2-9 FOR REQUIRED MAINTENANCE 
INFORMATION, ACTUATOR TO BE IN INSTALLED POSITION 
DURING ALIGNMENT CHECK, 


ЕВ WRAP HOSE WITH 10 INCHES OF SPIRAL TEFLON SLEEVE 
AND SECURE TOP AND BOTTOM WITH SILICONE TAPE. 


ЕВ USE 3/4 INCH SPACER. 


ЕВ CEMENT GROMENTS IN PLACE. SEALING ADHESIVE RTV- 
106 MAY BE USED TO BOND SEALS IN PLACE. 


о + 12 
ALIGNMENT ме 


№ VIEW А-А 


DETAIL Ë 


DETAIL EY 


4C—2—8—(90—6) B 


Figure 14-12. Left Engine Bay Zone G (Sheet 6 of 6) 
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Figure 14-13. Left Engine Bay Zone H (Sheet 1 of 2) 
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Figure 14-13. Left Engine Bay Zone H (Sheet 2 of 2) 
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Figure 14-14. Left Engine Bay Zone J - BEFORE T.O.1F-4C-598 (Sheet 1 of 2) 
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Figure 14-14. Left Engine Bay Zone J - BEFORE Т.ОЛЕ-4С-598 (Sheet 2 of 2) 
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Figure 14-15. Left Engine Bay Zone J - AFTER T.O.1F-4C-598 (Sheet 1 of 2) 
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Figure 14-15. Left Engine Bay Zone J - AFTER T.O.1F-4C-598 (Sheet 2 of 2) 
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Figure 14-16. Right Engine Bay Orientation 
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Figure 14-17. Right Engine Bay Zone А (Sheet 1 of 4) 
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Figure 14-17. Right Engine Bay Zone A (Sheet 2 of 4) 
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Figure 14–17. Right Engine Bay Zone А (Sheet 4 of 4) 
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Figure 14-18. Right Engine Bay Zone В (Sheet 1 of 4) 
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Figure 14-18. Right Engine Bay Zone B (Sheet 2 of 4) 
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Figure 14-18. Right Engine Bay Zone B (Sheet 3 of 4) 
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Figure 14-18. Right Engine Bay Zone В (Sheet 4 of 4) 
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Figure 14-19. Right Engine Bay Zone C (Sheet 1 of 2) 
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Figure 14-19. Right Engine Bay Zone С (Sheet 2 of 2) 
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Figure 14-20. Right Engine Bay Zone D (Sheet 1 of 2) 
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Figure 14-20. Right Engine Bay Zone D (Sheet 2 of 2) 
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Figure 14-21. Right Engine Bay Zone Е (Sheet 1 of 2) 
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Figure 14-21. Right Engine Bay Zone E (Sheet 2 of 2) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 1 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 2 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 3 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 4 of 8) 
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Figure 14-22. Right Erigine Bay Zone F (Sheet 5 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 6 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 7 of 8) 
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Figure 14-22. Right Engine Bay Zone F (Sheet 8 of 8) 
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Figure 14-23. Right Engine Bay Zone С (Sheet 1 of 8) 
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Figure 14-23. Right Engine Bay Zone G (Sheet 2 of 8) 
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Figure 14-23. Right Engine Bay Zone G (Sheet 3 of 8) 
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Figure 14-23. Right Engine Bay Zone С (Sheet 4 of 8) 
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Figure 14-23. Right Engine Bay Zone G (Sheet 5 of 8) 
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Figure 14-23. Right Engine Bay Zone С (Sheet 6 of 8) 
14–85 


T.O. 1Е-4С-2-8 


O O 


ME 


4С-2-8-(100--7) 


Figure 14-23. Right Engine Bay Zone С (Sheet 7 of 8) 
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Figure 14-23. Right Engine Bay Zone С (Sheet 8 of 8) 
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Figure 14-24. Right Engine Bay Zone H (Sheet 1 of 2) 
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Figure 14-24. Right Engine Bay Zone Н (Sheet 2 of 2) 
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Figure 14-25. Right Engine Bay Zone J (Sheet 1 of 2) 
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Figure 14-25. Right Engine Bay Zone J (Sheet 2 of 2) 
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Шашьо description z3« те ааа не abun ГТ Pea OR Ob >= s pe ала Bee 8-34 
Marroi- Operation КОЛОЛУУ КЕНЕ о а ГК КУУЛ ТЕТ ane qas 8-57 
relief valve, air oil, shop maintenance оо анале ел а ед катани Ұға eked ааа on 8-136 

Cooling of equipment, ground (Т.О.1Е-4С-2-36) 

Coupling, constant speed drive quick disconnect ....................................................... F11-2 

CSD 
filters. description: ap не „о = пол ТТТ о au ЛЕ ee es quai 11-4 
generator and nose dome, removal and installation ........................................... 11-21 
IOO TOP DNIMING x< о аны ЕРФБРРЫИМОФ Ы о te Ku Su о о а 11-43 
OI PRIMING реосеанке costoso ote ahs героик к е ane nae ынаны ы ҚАН ЗЫНАН EN y Qu РАН 11-20 
priming sequence check list ............................................... ымыны E E Y! 
Static PAMINE самала ат aa ease ЕЙ a quads sinet pute „| = 11-42 
suspected internal failure or more than 14 pints required to service lubrication system after flight 2-105 

Cutoff switch, throttle, removal, installation and adjustment .......................................... 4-80 

Сусіе | 
Сари Пре Stare ПО о оао пе ___ | s 2-23 
duty, DHEUMAIC Start таза usu babu dtu сакта асайтын Г on eu e О ЛГУ qd 2-21 

D 


Danger areas 
airframe and external stores (Т.О.1Е-4С-2-36) 
engine operation (T.O.1F-4C-2-36) 
radiation hazard (Т.О.1Е-4С-2-36) 


Deceleration, engine stalls or flames out during ....................................................... . 2-121 
Delayed or no afterburner light ................................. maq w X Cv Ped a I $t 2-84 
DéSert operadlom а еа ка а e - . =. -. 4 во "UTERE 2-44 
Detector system test 
aft fuselage overheat, BH112J or JA jetcal апа!угег............. eer ee бо ФЕ ЫС» F2-27 
aft fuselage overheat, BH112JB-40 jetcal 
analyzer trimmer. ро PEENE E ыр шаа РЕТКІ F2-27K 
2-80L 
fire, BH112J or ЈА jetcal апа1утег....................... РИТЕ F2-26 
fire, BH112JB-40 jetcal analyzer/trimmer..... МИН сазын SS но SCR — ко 
2-80К 
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ALPHABETICAL/NUMERICAL INDEX (CONT) 


Paragraph, Figure, 


Subject Table Number 
Disconnect assembly, inlet fuel 
IDS бо ера osa КК РО КК ТОЛООГО а пе ao ЕУ ОГЛ ah Л ОО 13-102 
remova and- installation: ген нона Beene ___ ee нова 13-74 
seua ин и = ено = отету со | КУЛУКЕ Г ОУК ГС С Е13-19 
Disconnect, constant speed drive Oll e. „оол аа ржа — den eei pop as 11-5 
TTE Е11-2 
Disconnection се амин od о ври | ________—__"_„__ ats Е13—12 
Dome 
antimicine Of engine Nose; Operation озым ооо thd iw ene ai 10-19 
CSD/generator, nose, removal and installation ................................................. 11-21 
Door and aft fuselage fingerseal lubrication, engine access ............................................ Е13-8 
Door bolt, engine access 
removal and instalation «3 = uy cr hae een = eRe ea ae аба E eS ak Е13—21 
ENGINE ACCESS I ET ERI ELT TT ена = = = DLL О ҮС 13—89 
lubre io И ни mr 13-35 
Door closing englne:B6Ce8S КОКОС estas eta e ru ЕКЕН pus = | ~ _- = ЕІЗ-16 
Door limit switches, inlet and exhaust 
орекацот, еа с = = acu EM ton а саны at 3—30 
removal and installation u z zu оғада Ы Бы о uQ ЫЫ ЗЫ ee aoe ees 3—64 
Door Opening, engine ACCESS а (== BR dead eda acie r ea Е1З-10 
Doors access сана асы о „= лал Аа ынталан о ГС Г Е13—1 
деветиот ние а а и о ок = = = = siste 13-3 
хаша line filter replacement: . u uru uqu ли REP e duri a ee dd d bd es 8—98 
Draining | 
“Л analysis Sample isch Ges So Л PATERE Oe lg OPI Sas аа но ТГ О ____ des 8—124 
UC сата oa ke и Pr 8-126 
Drain: iue oL samples etm ERES beg КОЛО ГК Л Г ОЛСО ОГ soo d edite an pets F8—8 
Drains; engine: ЛК ГУК КОК ЛК ОГ Г ОГО ТО _—__"__-"-_"____ F13-3 
Drai tank sphonlnb ти" _______ 13—34 
dA iu НЕ И A у ври по о ни те || F13-7 
Drain valve, pressurizing and 
descri DOI дил ect) aw sape a bubo војната mead dde Uae delet eo о о а 5-13 
removal and nstallatiol: 252 ena СЫ ЫМ | „= ЫЗ Se d Ede dre te ee фиг 5—33 
о МЕ ТАТ о ое Е5—5 
Dry rigging, airframe power plant control system ................ piesa ole ui code oot ete ер ee eee та F4—19 
Duct 
bleed air, removal: and Installation ро ов а аъ Онна 13-79 
МИН АРЫСЫ MAS E и ле |» cece срине Ди i nn oa ana а eae ee E Е13-20 
forward and rear exhaust, ТИИ i. ooo bee anu Jedi eae sede EA __________ 12-83 
Е БХ ААБ о РЫЗ қа а ел Break ТЕЙ К ыны а ааа ко та с Е12-16 
Duty cycle 
Car ое 2-22 
pneumatic тар санамак ты сақаны petu du eee dU E ЗН ADU oon Nu e иа eas 2-21 
Е 
EGT adjustment 
BHII2IOC JA Jeteal analyZeE- 23-4 и кл вила = == "—____„_—_ аа „= = -- a Е4-22 
BH112JB-40 jetcal analyzer/trimmer .................................. F4-22B 
ПН ынан ҒА u um делна ана: Q a Su ТЕГҮ ҮТ и ен ла 4-137B 
EGT and/or exhaust nozzle unstable 
inechanicalschedule и о и iode EE treat апр Ра Зады 2-98 
temperature niit IDE. зоо ая Ара аа аа тала | БЫЗ 2-97 
PGT and ВЕМ-вереаше ыла вы ыса ли IR I и ЕРЕСЕН ата esate F2—11 
EGT писца АС [DEI oc che eria ое RR cho todas ТТТ 2-98 
EGT high 
Miltary Dower SCULING anus iui ке ел > РҚА нына 2-90 
maximutim afterburner"ODbly use deos Ais „(= = = ара 2-96 
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EGT limits 


all conditions except starting 


"(——É———— УУ ТОСУ деница СС ТГ F2-10 
SEA но ни esi ueri ptam e Ss о = ке“ dare opc dup Mcd __—__ Ы був F2-9 
EGT lọw at military power setting oov ое 2-89 
Emergency engine shutdown ee Rubia Ae ha KA A ROS аҚ аа = доработка орев 2-19A 
аһ алы с | о РА А ОР СНУ ФУ СОГ она ы Е селі F2-3A 
Engine access door bolt 
Са aba ылы hee oh и ~ aq su ане 13-35 
nue aC аб А сайы ана ККК ГЕТЕ Edi ККЕ E КГ ЕСЕТ F13-8 
removal and си еони ___ bul | 13-89 
ТТ ТТЫ ер ел Г ОЛ ОТУЛОТ F13-21 
Engine access door 
CLOSING асы ни те а E ЛЛ Г Л Г ЛОО ГО F13-16 
ODODIMBS иа а ОЕР ОЛОТ обе ЗИС ГОЛГО ОГ QA Ea M И КГС F13-10 
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Paragraph, Figure, 


Subject | Table Number 
Engine, basic power plant, tools and test едашртепћ.......... 2... T12-1 
Engine bay configuration integrity guide .......... ene hara mah ГГ ЛК ТТТ ГУЛ ГОТ Г 14-1 
реше БИНА ЖоК | ГГ Г О _ Т Г О ОКСА cs odio 13-103 
одаје азотне. dos diua ad au edo tee Re AIS et Oe qr a 13-47 
seals. descrIDLIODo su ds vr е н x etes ет = = ~ = - tri dtd аа 13-15 
Engine compDobebntsu.s 522 Дес б vee мейе ERU Аа Eicher Si eor Pad S ОЬ ЫА F13-2 
access; desc pEIOD! го iO EE Stir Re Rej ГТ Л ЛГ ГУ | | 13-5 
descripto ои рам Desde оО о ion eq uote datis dupl ere een aap d frio and 13-4 
Ehngineé:colnectibs рото; 2525 oS nis ҰРА ама E ep esu а eee F13-11 
кара с conBnectol serieei ==". dus vade ig dmg ГТ К Т ТСС BO see F13-15 
Engine control, basic, replacement and rigging procedures ............................................ 4—85 
Engine control box 
removal, installation and ад измене: оо некое винова ваа eA ORE VR UU ADR Ue s 4—62 
üniversal joint friction check а о ЕТЕР bet UNE FID a d od CD ES 2—58 
Wear Check r osos vos „| ast Sli ds iih deque | ГЕК eM aM ipea _- NE 2-56 
Р Sua Ter F2-17B 
wear check, shop maintenançë............... | EN Алуна VR ENDE 4-156 
Engine control circuit Dreakëerg „ое алл AS Rae Ы SU по at PES Nn esee o ім d wien F2-2 
Engine control Nn Kare u, ride ли пете ed ded BEN = ГАГЫ Т ГО ЛҮ Т F4-3 
Engine control system 
adjustment Procedures =. e ori c uv шт» С = |. erra ОРА 4—132 
aircraft maintenance .......... Mies Mp Genes wanuq uL el c een ta D LE LSU HU LI dd овие 4-37 
CLEANING: сала оо mox О СТГ УЛ О УЛУ УТ ЛЛК атынан С Л С 4-139 
Component descrip IO, ps va oce beware | ~ „= а ae we Фа Фа ЧЕ 4-5 
description orea Due Дил EEUU e e Ub йж ааа aa у 4—1 
leading аи паса и ли Mte bitu "и фија қты lema arenam pu делдал ТУ 4—4 
pai Аа добие ле ТЫРА КК ы ЫН meat ага p о | и chaque Г T4-1 
Hne replaceable Ui Suo „= T4-3 
ТВС ОЙ s и ДЕН S od crt od Нн ee о ССА РА “= = о coe a 4-147 
maintenance procedures «vci sae манын ГЕ аа oe we ODE eee acus а ee ot 4-153 
packing ти oo ex а ЛЛ д oce s dide ~ pi “= ТҮ Г СУ е КОНА 4-155 
precaütions to регорвегува:: 225543 аа ес е кбрк hae к Екен eta eR RA RE OES 4-13 
principles-of орека би. luu. о пл lao aad ои а Ap say awqa бека edad 4-14 
removal. installation and adjustment „оооло наан VERRE аса a ван ы т) 4-41 
sequence OL ODETALION о ua АО ел ААА ЫНЫ ЗЫ НЫ a ar bet aay s 4-9 
LOOIS ANG test equipIHeHb ИККО ЛКК ОЛ ОО КУО О ЛГ ГГ ОГ ОГ ГТ ҮС Г Т4-2 
torgue-valieS- usse tos и ни с | = =" о о = = то 4-40 
и disconnection x ит кг __"_.__.___. F13-12 
ела с ен ОС ісе сита и у КГ Ре ле и У" aed ae u bukan | аот F13-3 
Engine handling equipment, engine installation ......................................................1 13-27 
Ensme-mstalidtloli 2023 e teal УЛО ты ест пи Ааа ~ ОС ЛЛ 13-48 
КИ РЕА q uk лапа gh ts И и е ҮЛҮЛ ОУ УЛ К ГАК КЛ О АГ ТЛ Е13-14 
descri DUON титл кекке aa aia ым Л ОУ ЕК ОГ а енсе Dua Q ГУ te es 13-1 
БЕПЕТЕІ аз КУГО КОГО асылға қағыс ог о а ua in аа іре 13-31 
replacement and adjustment hs ua. uyu а каза д а Ги waka aide sas Қан д адалы 13-38 
ЗЕТЕ а Meehan ИВА не“ = = па а та 13–33 
Shop ma Mena nte cs us oorr > | icis 13-95 
Engine manifold shutoff valve, removal, installation and adjustment................................... 4-94 
Engine mount eye bolt lubrication, main ............................................................ F13-9 
Engine ОН US ZL uy u Sek oe Seen eh и Re и Ру и о тик» w qapa Е13-4 
airframe installed, removal and installation ................................................. Е13-17 
deseri ON soa Loo ub рева о о и" | as не керке ebook does Валак 13-16 
Engine mount socket Malh oes cease о та и „=. = = о“ Ова 13-30 
сана E ES Ре лет мно са оре пл лепи ЕРРЕТИ PEERS Е13-5 
Engine nose dome, anti-icing of, operation .......................................................... 10-19 
Engine oil 
ЛӨТЕІНЕНЕСІ asya aaa КЛ ЛО О и е ME ГЕ ТОЛ ТС 8-122 
Тай абве роп: оа и eo haut ese Dies on ||| на ыда Mee i tad 11-6 
Engine operational checkout. ал љиљана њи е iex de UE e анам WE ed ly уба UP Cu 2-48 
Engine operation single оыс тел кл о |||. "=== MAES bes ть 2-3 
Engine parameters, remote readout of .............................................................. 2-71 
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ALPHABETICAL/NUMERICAL INDEX (CONT) 
Paragraph, Figure, 


Subject Table Number 
Engine power plant 
aircraft ОТЕЛЯ Се eso sn EAE сл до Se Gum н а ане 12-63 ` 
ооо о Е12-5 
Components descriptio ia ec ла eh eek оо дфн ha ed a dd Sac acp ran desta 12-3 
О acess соры ded do А S bu tote o ue au EIS pde аса Éste ur о EU aware 12-1 
theory Of operation s герген УРЫН s rS PER Аа a eee c е aiu SUR RM Sue В d ERS 12-33 
Engine power plant control system 
dry ripping ови роса Euh ымыра DAR dato а  ____—___._. F4-19 
Irietlon heck: indem eel ит | ~ ~ -_- је eee ean UA КВО SSeS 2-57 
| оји оси ер рибе ла ни .________—— code F4-24 
Омен Са НОВ: cy xo aS Ea ооо = Е F4-1 
[ксле еа аА аше u yy T ossa аа ақы eai etl Л УК ОО Go T eas н ОГ F4-17 
ВОИС ОВЕС алсам ла AUR UU о eee eS 2-53 
веште check (engine operating) со алел њени bv eA ed son act Park ыы bi “ұшаны Аа Е 2—54 
оваа аорту оси | diede ddp aha wap г_6__________- Ғ4-18 
Engine, power plant station designation ..........................................................2... Е12-6 
Engine, preservation and packaging ............... "rcr" 13-97 
Enpine removal ааа bent va adu bs eoa о RAT ҚЫН RR OES ents Г 2... F13-138 
Engine replacement ОКЕ Л | -_- does ta qe Ses ЕК =. | 13-39 
Engine replacement and adjustment, basic power plant ..................... eee eee ........ 12-70 
Ene peruni esed ciorum oodd pog ы ЛУ С а а  - = ит ав фа ре = 2-20 
limitations, airframe ........................... раирана Ери "LET 2-15 
Engine shutdown- ое ead ER ОО | _______._- 2-19A 
Ее ТУЛ Пе УКК ГООЛ ТУО ЛО Об О Л СО F2-3A 
Engine slow accelerating idle to military ромег.......................................................4 2-91 
Engine slow coming out of afterburner ..................................................ҺҙфҺ4......... 2-85 
Engine speed adjustment 
ВН 127 Ок Јасен analy еру» 30e tus аа ааа а ee ole Pw ESE cec ooa ЖЗ F4-21 
BH112JB-40 jetcal analyzer/trimmer .................................... F4-22A 
———— rrr" 4-137A 
Engine speed 
AA a masaspa nasa the aid ect ae „== __ __ не н = a = F2-12 
BOCES steer ha ВИА ит LT ну кит не Ае И Та m ama asa Sekt F2-13 
Engine stalls or flames out during deceleration ..............................................21.1Һ4лЖ 0.5... 2-121 
Engine stalls or hangs up during acceleration ....................................................2.... 2-87 
Engine starter cartridge, MXU-4A/A, storage ....................................................... 3-90 
Engine starting Precautions... сарасы | ___ quitan 2-16 
Engine surges ог is erratic in afterburner only ......................................................1 2-94 
Ensine tordue Valdes «cu. pex e uris ea ics a debe I do aut ул | "ти = ки Е13-6 
ING ING VIEWS; Ва сирак улы Л | РА ТТ ЛГ Л "| | и — aes 121 
Engine, visual inspection of Ше power ріапі........................................................... 12-72 
Engine won t shutdown with роди не —_--= dps rabelowe 2-120 
Environmental information, extreme climatic and ................................................... 2-41 
Equipment 
engine handling, engine installation ........................................................ 13-27 
Eye bolt lubrication, main mount 
Excessive RPM drop off when going into afterburner ................................................. |. 2-95 
Exciter unit description | 
NO; T ENOM 3 RS Heb Еа > „= а ы ы Se eet alee tise 3-7 
INO: ОНОН ОККО th ле о он анары сын ааа Р —___. о | 3-9. 
Exhaust and inlet door limit switches = | : | 
2)952::)0 0) в силни Seite ERE ER 3-30 
removal and installation .................... "V" tct Рели о Ака ДЕМ c T =. 
Exhaust duct, forward and rear, limits .............................................................. 12-83 
арты а ананын ЛҮ ки ту те = у ыры ГГ ЛК ЛГ ГЛ ле К12-16 
Exhaust gas temperature indicator check "DE E x | | | 
“Вн 2 Or JA jeteal analyzer d ewe поро Bees eee ee ee плата с. х=: 
|  BH112JB- 40 jetcal analyzer/trimmer ............ Ce m ee a Pa а Sas меси F2-27G 
А еве ин пир ки eros, UE е S eee и erate Was ЫЗ» wo eae КЗ ЕЛ 2 -80H 
Exhaust ‘gas temperature indicator checkout 63-7598. THRU 64-928. ее: 2-70 
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Subject Table Number 
Exhaust gas temperature system functional check .................................................... Е2-22 
Exhaust nozzle hydraulic, variable, filter priming ......................................... ноа 7-126 
Exhaust nozzle инат о ______________________„- Е7-2 
cleaning; draining and lubrication 1.2. eruere кани чув ERA на DEN ER вв ии БА 7-108 
Component operation Зорка лоб Rae ә Mit santa ei S ERA MUN eles ПЕЕ 7—28 
COmDORebls. o2 асырылар кӛ ee rad dad о = ==" ___-"_--" eed 7-3 
deseri ptio oes нити ет = ___.- == 7-1 
leading particulars ...... IA КЕСИ НЕ ВИЕ и и та A КОЛГЕ ОГУ ГҮ Т7-1 
ПП ШЕ 32; иу Ала УО а "= (<= = 12-84 
РК СК СОТО „у О Т | ок lad сока Г бай eT F12-17 
line replaceable Units: cscs dean на АРАСЫНА ROS q pha a EO RAIA ae ees Т7-3 
maintenance procedures: 55 ер а али виа rad БМК МН GN Eq IE А тт тете 7-128 
ODeratiOl те |“ -— анны олса = _"_„  _- Т 7-18 
PACK AGU хо baie eR о о Aoi fux E wise ee и тар салақ 7-130 
replacement and adjustment ................................ Leiden cee ой hae wok 7—74 
сеје свео С оо | е Peo ОУ ТГ ГГ ОЛ uswa Мана ess Е7-1 
tools-and test equiDAMehbt ин от ел > „= = = — T7-2 
Exhaust section; description оова ониро ете e dpi ata хита тена 12-20 
Extraction; air: theory Of Operation 22 reca Da ee rte ____""______·—_._. 12-56 
Extreme climatic and environmental information ..........................,......................... 2-41 
F 
Feedback cables; nozzle; lubrication ................,.. рада радови ҰЗ ЫНАН Au ARRA RE E TRE 4—148 
"eem О УУ Г Г ОГУ Г ГГ Г 1-120 
Feedback linkage, variable по22]е................................................... a ЕУ ees F4-13 
removal, installation and adjustment ореви DR сокови виа C TRECE ORES 4-94 
Пор CHECK аси cta ст А ||| ||| datos Bini ПСР 2-65 
Feedback linkage, variable vane с пола ъв иа oe Rua eG UE p s seb ралы а врвка сака Е4-12 
rigging check молы мек БАНЫ Йа ҚАЗА ua ЗЫН тече трепери Е , 2-63 
removal, installation and adjustment... са ва chase des RE ратна ERASE а жи кал ERE RES 4-87 
Feedback linkages, throttle input and variable уапе.................................................. 4-151 
Fill/drain line filter replacement cows soo Ure E be dine e eae УЧ наа аав мА 8-98 
Filter, afterburner fuel 
СВО ә асамын та dete eeepc wt УТ СГ К ГГ ҚАЗА d Cetus 6-105 
GESCIIDLION Мик suku ти Л ace Ug ке се „== .= и S 6–8 
о sd те о ЛК УО УО УКУ К ТГ КТ Г дра Г Т 6-20 
removal and metalation y ГК ТОЛК ГГ e b ОУ КҮ ар Т ada 6-92 
removal and Installatión «oec sre aoaaa а AO пе B sa Gr e een иеа Arnau фар а F6-7 
Filter cleaning, low pressure fuel ........ Жата ин АЛЕ ДА ЫН <= Етер = СО 5-59 
Filter, constant speed drive пи а ess ae  —-=-"  . F11-5 
LOOTING сорс те а on hee ОУ УГУУ eine йылы ел по позне en К. 11-29 
еве риот ти лат с ГК Л ЛОГ ОГЛУ ЛЛУ ee eee Т 11-4 
Filter, low pressure fuel, removal and installation ................................................... 5-42 
Filter, lube and hydraulic 
те а аи а eo и ел ле op | ~ nea о 8-105 
description ................ E не по ал ср | > ле | = ОГУ 8-12 
ODOT A CON ore И ки алы пи а о ОУ у. eu ав УГ Л УУК о ња 8-47 
removal and installation .................................. ници табал err eee Е8-5 
Filter main fuel description сырылды acad а қ Se ne arn ow Уа ЫШҚЫНА» НО 5-7 
Filter, main fuel pump and low pressure, description Cig CEPS tase ТТК ан eee СТУ 5-5 
Filter, main fuel, removal and installation .......................................................... 5-51 
Filter nozzle hydraul iav aeta er edd oe depo eee Oceanus |" -'— атан F7-8 
Cleaning aap ree ens PE аи e M ал pe pd РЕ ТАРС TEENS 7-110 
Filter, oil tanks fill/drain line, description ......................................................... 8-18 
Filter priming, variable exhaust nozzle hydraulic ................. КК ТТК М ТЕ ТКТ” 7-126 
Filter, reference pressure fuel л.н ое оо Еке o edd! dde aU e CE UD ec iode PORA F6-8 
Е 56 ани еко ЕНСЕ | = "= "= "= eS 6-7 
Filter, reference pressure fuel, operation ............................................................ . 6-19 
Filter removal and installation, low pressure fuel .................................................... Е5-7 
Filter removal and installation, main fuel ..................................................,........ F5-8 
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Filter replacement, fill/drain Ппе................................................................... 8-98 
Filter, scavenge oil 

CLEANING Қазасы eh ae Ее baa kn eee ы ым ac Be ЕИ dae Asin қараны aan орады ek pone eases 8-112 

еЗ роо oe и о ли ере ртт 8-25 

SCT ALOR ТТТ КОЛ ТОК ОТКУЛО КК И И etd, B те ЕН 8-55 

removal and installation ......................................... ЕРЕ ЕСЕН ЛА ЗА ee F8—6 
Fiter TOrgue booster нет. ze асыра cect Gath и aah Sie || |" о abandons F4-23 
Finger lift mechanism check ....................................................................... 2-59 
Fingerseal lubrication 

aft fuselage; Servicing сыныс то eid xad = тло о „ок | is 13--36 

engine access door and aft fuselage ......................................................... Е13-8 
Fire detector system test 

BHTIAI OF JA jetcabanalVZere- ys ен ки  --= = == SO F2-26 

BH112JB-40 jetcal analyzer /ігітпег.................................... F2-27J 

ЗР u ам oe sie пе а не бар атеље ср“ О скок 2-80K 


Fire extinguishing procedures 
engine (T O 1Е-4С-2-36) 
engine compartment (T O 1F-4C-2-36) 


Flameholder limits ........... ei wee cera a МЫ masa иа oe ТГ о = ТОЛОТ КОЕТ ЕРГЕ 12—80 
ее Е12-13 
Flames out during deceleration, engine stalls ог ....................................................... 2-121 
Flexible cable engine throttle input linkage, removal, installation and adjustment ...................... 4—108 
Fluctuating or high indicated oil pressure ............................................................. 2—101 
Flushing and priming; nozzle PUMP: «daos eere p та eR Ea ы ЫРА жА dpa EWR аф wale 7—87 
OD ес и Л ет а ы алаша аза е Е2-1 
Foreign object damage (FOD) precautions 
Ве аа u sre кик» а bk | 13-24 
Enone TONUP: eodd ТЫ әді dese dried Oe и Ada ЫР ЫЗ dp eds 2-20 
Forward and rear exhaust duct, limits 222220222205 вз ва зе “а Жаза ыр ада 12-83 
Forward cockpit throttle quadrant 
AFTER TO ей ЗОО: 12:1 25992 ле. РРА ы ыла өзде deka 4-165 
BEFORE ТО ТЕ 860 сабља de кек ic а MATIN JE rink Ree Atos ear depo А ante Ена 4-182 
Forward:cockpit throttle lever positions J. лып нове Н В т S чинили ian бр Е4—2 
Forward cockpit throttle lever shift breakout force check ............................................. 2—60 
Forward cockpit throttle quadrant assembly and adjustment 
AFTER DO JIR48060. саати I Cem "= —_. =. F4—26 
BEFORE T O 1h 342800: 12 uu sS Sus ов = ____-—-_-"__"„ «ле F4—27 
Forward cockpit throttle quadrant removal and installation .......................................... 4-42 
На Ена aaa НИ А Вр пра hae АМИ ПМ. ОУ РА И И СИ АА АС ка ante и КАК Е4-7 
Forward side mount replacement ............................................................. 13-54 
Forward top mount replacement 
BEFORE О. 13-49 
AFTER О-о | .___.. 13-53А 
Frame mits turbe 5825-2846 и то и по ex „= Л eds о = | > А Е12-11 
Friction check, airframe power plant control system .................................................. 2-57 
Friction check, engine control box universal joint .................................................... 2—58 
Friction is excessive, airframe power plant control system ............................................ 2-115 
Friction (о еј ера мета ай У Свон онлине ни о ына a Ааа Ден ee Pe ed Gb AO ole ua usu а Рада 4—130 
Fuel control, afterburner 
GOBCH күз RR Hp 6-9 
ODEYAL оа vius а hoes Зи КК КОК ТК К ТЕТ 6—21 
removal and 1nstallation-.« 52:92 БЫ |"... =. 6-75 
iM code ТКТ ЕЛЕСТЕР tea СИТИ MM t ЕВИ ЕИ СОГ СИ но та ан Е6—4 
Fuel control, main 
ә есм роо ve не А о ЛГУ ОГ Л УС ооо е 5-8 
removal and installation 34559 Rr Bon toa e E алашаға ана ыы Ан ЫЫ ыы 5--18 
РЕВ ver TC" PKT F5-2 
Fuel disconnect assembly 
inlet, removal and installation .............................................................. F13-19 
сз nlet s oet не Ро. 13-102 
replacement TMOG: а es fa ви пе и uba БЕДЕ ы е код Даб en ара 13-74 
Fuel filter, afterburner 
(O io esce Fate нак мында етан tela ГТ ОЕ ОГОО E тан Ел Ур л 6—105 
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Subject Table Number 
GOSCVI DEON о Ad „| оне 5 ence Г ра тына „А а о . 68 
ОРера оше одев соо ssh И Skil ST он те он у "> но РК А . 6-20 
removal and Језа а повеља а i-r du Ped ea кани ви EE bed etn eren eur Ae ee Sg . 6-92 
И ccd ада са Be oe acne masi E о упите жуте ТТТ РОР . F6-7 
Fuel filter cleaning, low pressure .................................................................. . 5-59 
Fuel filter, low pressure, removal and installation ................................................... . 5-42 
Fuel filter, main 
GESCHIDUION и и с „= АҚЫ eee rper. ЭЙ 
removal and installation: оо dc аланина Нн Ора each eae . 5-51 
Fuel filter, reference pressure ................................................................... ... Еб-8 
Fuel filter removal and installation, low pressure ................................................... . F5-7 
Fuel filter removal and installation, main ......... ................................................ . Е5-8 
Ное пет Torque booster аларта и и о и ie u ЕКЕ о — ure . F4-23 
Еме low. mary ыл ысык a od dee doe dod =. = = кл о di uA Sa . F2-14 
Fuel manifolds and spraybars, afterburner 
SS CEU IOS а arty a те и „=“ MES LC ақы Шыны SEE . 6-11 
operation .............. asta Tele ас а oa ли нит oak КТС ТИК ТТТ СЕК ТТТ or оС a . 642 
Fuel nozzle 
а [сеју РОД а вксы асы ланың ОНЫСЫ И . 5-14 
removal-and instalation 2 22 ооо duds deed mta wd ылас i dese RAMS . 5-87 
removal and installation niki аб Poe ob be de а ы TE AD o ede iE E и eed . F5-6 
Fuel pressurizing valve, afterburner 
аеро ех ukutami. deo os i oe о ел А о L eb ел ле 23 . 6-10 
OPIO erts eit ГУ КҮТ Л СТГ при ои И Т EN . 6-89 
removal and instal lation: «oio Oo eee Ge eek och) мн tama dtd ee bes . 681 
КОЛОК И aa dN ene gate nada EE E a ГЕСЕ АТ E . F6-5 
Fuel pump, afterburner 
О-о OR woe Aun S cad ont ЗС КО СЕ |. „о ОО ТК Мы . 65 
ОреЕТалпог ао и Su а a Gas od = ерл и =“ | Аы не . 6-16 
removal алатка а ПО uod rre noe но Ааа анаты На рио Eft . 6-65 
еб у ел ле о у ОТ haya ел (и и у Еб-2 
Fuel pump and low pressure filter, main, description ............................................... . 5-5 
Fuel pump, main, removal and installation ................................. Habes Date oe PETITS · 5-24 
"rep x" F5-3 
Fuel system, afterburner 
component севером: ит „о oe d ted teo t добавка ote ie N . 63 
рас Ша RETE РА т . 6-116 
Principles Of Operation: £o uo oru бате A oes ари ата о dita au te Sato tit ала алан Бан Ра . 6-52 
removal and installation и Ache o De a de tor о i „= «= un Ces | . 6-64 
sequence OF operatio 5 ти. ||| = „||| . 615 
Бпорлпаттелапсвен u aT y ord doa but uie La ataca ae НЕ RAE . 6-114 
сус кезе езеро. р ол ЫМ А аа ыда distans b КГ he qe edes intesa . 6-1 
Fuel system, main, cleaning, draining, and lubrication .............................................. | 5-58 
Fuel system, main 
COMIPONENEGeSCEIPlION tic. cn ce cee аа и || У ee бави . 53 
description .......... "-—-—r Ру те ion wel СТВАРИТЕ asad РР ТТР | рибни Ма . 51 
в раа оо о н о меня . T5-1 
hne-replaceable- UDIbS о. о оо Ра РУКА | | . T5-3 
mainrenance Procedures: «сура Se iia йиек s vi edu OAS қР Pam ЫЫ d о о ба див . 5-69 
раскасир> демик о о Уш > УРАН РРА НЫ 30 лиани : 5-71 
removal and installation .................................................................. . 5-17 
tools and test equipment .................................................................. . T5-2 
Fuel system schematic, afterburner ................................................................ . F6-1 
Fuel system schematic Main за vas uu clic Ри те а "А = c tat . F5-1 
Fuselage fingerseal lubrication 
ELE Pu Е оа КИ T ho eaters CET TERT ПРИ ле MEE . 13-36 
engine access door and aft „5 е а lU Ша р ыды Дақ pua eed . Е13-8 
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Paragraph, Figure, 


Subject Table Number 
G 
Gearbox oil screen removal and installation, transfer ................................................ 8-84 
к и пп таи опет о ми, | ~ о ла ы аман а тыны табыны F8-3 
Gearbox scavenge pump, rear 
oct dis (ој MEM HEC 8-21 
ODETALION) 3555 uie o tute eos odo buo een has, ИМЕ Пт ГТК ТТК ЛЕ ГУЕ 8–53 
БОЈА СЕТИО s tr И Заб рана aes давна 8-88 
Gearbox scavenge pump, transfer 
HeSCHIDUIIOD, осы лы a Пи as Ае chad ое 8-19 
Оретайоп- нат ет она одела 8-52 
remioval and installation: 2.0% suy те abe ее овие аи дА з р Нана 8-79 
Hei ETELE ce мн pp ps кА Tac Г ЛЛ КЕТҮ ООЛ нады Келе F8-2 
Gearbox vent, operation ........................................................................... 3-27 
Generator and constant speed drive 
гетота ан installation ооо isu ах ЕЛ о а 11-21 
салынады И aes проба AL eee де a a ак Gane easton ақынды ee Е11-4 
tools ANG сэ ее с Ж ОООО ЛОО ad и ЕК | ы = он bites eee! Е11-3 


Ground cooling of equipment (ТО 1F-4C-2-36) 
Ground handling, aircraft (T O 1F-4C-2-2) 
Grounding, electrical (T O 1F-4C-2-36) 
Ground intercommunication (T O 1F-4C-2-36) 
Ground operation, preparation, engine .............................................................. 2-9 
Ground power connections 

electrical (ТО 1Е-4С-2-36) 

equipment cooling (T.O.1F-4C-2-36) 

hydraulic (ТО 1F-4C-2-36) 

intercommunication (ТО 1Е-4С-2-36) 
Ground safety devices (Т O 1Е-4С-2-36) 


Guide, engine bay configuration integrity, репега!.................................................. 14-1 
Guide vanes, inlet, variable vanes and rotor Майбев................................................... 12-74 
H 
Handling equipment, engine installation .................................................1.лҺ.......... 13-27 
Найопте)Натоматт> ахла» Se ел “= == OREM АҒЫ ҚАЗ 2-25 
Heater probe operational check, individual, BH112JB-40 
jetea lana уе Url MIME? v sure ce 8 c9 | Qu we = ____ | des F2-27C 
2-80С 
High-EGT at-military ова аорте" ________.г__. 2-90 
High ЕСТ in maximum afterburner опіу.....................................................,...... 2-96 
High oil consumption - no leakage evident ............................................................ 2-100 
High or fluctuating indicated oil pressure ........................................................... 2-101 
Holdback 
PUL ВОО р «cuoc aun о ee help = aan Dar и км реса 2-12 
Hookup | | 
FUDU DP NOlADACK аусым ООЛО УОГК и Saywa | ЛҮГҮ ГҮҮ О Л ТГ езе 2-12 
UE Dp тоны мал дыра ЫН ни а. асын Г __г_г_њ6_в_6#__ | | 2-31 
Horizontal shaft 
Installation; and removal ао sy ark а изъ був xd ceo Ақ he and Sheek aa bk Aa detis F12-18 
support bearing description: .................................................. 12-31 
support bearing housing, removal and installation ........................................... 12-85 
Hot insulation resistance check, BH112JB-40 | 
jetcat analyze ада и ак и кин ал ~ = =. ~ = вадене 2-80C 
о Гол сз ЕР ЦЕН hens Be Ри и eG u а К а а ке ҮТ К Ре те УТО 2–108 
а Боре и евтини седло Gt И ЛА ле > „= пе СҮЛ ГЕ eek Baers Ет-8 
САНИ, НК Бамысен замана те о ел и > a nw cd dieit 7-110 
Hydraulic oil filter, lube and 
CIEABIBB анти ea е дена па омы шамада а За во и Maen 8-105 
В TERENTIUM 8-12 
Operation и ти те зе ен ры S Eon о па а о ле Раље ЫЗ 8-47 
removal and instalation с; <земеврымыаа  -— =. Se ое ua aou aa байыр Е8-5 
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Subject Table Number 
Hydraulic pump, main lube and 
Севсприоп ЖЕ a ало nde ре ыы ете Т ЛГ СС asa — —— — КЕК О КИТ 8-10 
ODeFatlOD porao mre dcr hid Der „| ed = ЛГ О Г |", 8-46 
removal and. installatión x2 23:52). ue A o rrt s na pats ec ео RO Ade t Ad 8-93 
Se bu amaata ТТК ТЕКТЕ ge BA eae es С CREE F8-4 
Hydraulic pump, nozzle 
Hydraulic pump removal and installation ........................................................... 13-69 
TEC P F13-18 
Hydraulic, variable exhaust nozzle, filter priming .....................................................1 7-126 
I 
Idle сео LV. ved usta o VERS ет о и = EA ел a "у ades ie A Г елі 2-119 
Idie RPM out of IMIS 2; три. = о ==. = т» 2-114 
Idle throttle check (engine operating), aft cockpit ............................................... ИТ 2-55 
Igniter check valve, torch 
а [Беине а оси ока ыл NI ЫҚЫ ЫРЫ Lud auem ое IL EN dirae aia bka 6-13 
Operation quae сысы те „те dud e an daft erc obe ed ДЕК A edid EG he 6-48 
leniter рова с па) о от и атала oe О ы S ae о = о аа F12-12 
Igniter on-off valve, torch 
deseri ON ss а на а ы танады dut ware и "о Gerke a 6–12 
Ореќа НОЕ мала EDU о = = t am yQ = "= 6–44 
removal'and nstallatióm. асс ac вара пити eed deed deed Eee ада рат мана нил Gh ic SC die RR CERES 6–70 
ал, ВЫ Рони eee ese F6-3 
Igniter plug 
ЧЕСНО: aftërDurnér s «car Sy de ые > |». We Tut 3-16 
description; ат ое и RI ER EUR а Ee ГК ГО Г E Po я 3-11 
removal and installation, afterburner ....................................................... 3-77 
removal ана installation; Main L uu роба uu пи rur пива E WEE наа уз eee ae eee Ree ees 3-73 
main:and/or-aflterburner, packaging те __________"___ 3-94 
Igniter plug fails to spark or has weak spark and/or incorrect or erratic spark rate when system is energized, 
ALLER OU ENCE а gas НД ме ЫН Т ТЕГ A 2-93 
Igniter, torch 
ебе роо он ТУСЕ ГУТ = ana = 6-14 
Орева шоп аа КТЕ КК ГЛ о с би „о“ ои. ou ЕГА = құдық 6–49 
removal and 1HStalla OR! те а ~ = =“ ЫЫ БЕ ыды ааа ам 6–86 
пп u и а ко дао св оле а елита aw F6-6 
Ignition and start systems 
cleaning, draining and lubrication .....................................................ДҺмл..... 3-85 
component Чевонриок оона оро и а НАНЫ ы = = 3-5 
AESC рО s obe а багер СЫНЫҚ ынан слива ТТТ ы Svs ко ena ТЕТ he КТ АГА УСТ 3-1 
ODCVALIONs oss сы ыы he ки те = о о = ~ Sa о о с пе EAR 3-49 
PACKAGING uz Па СР = REG eee КК «= нр 3-94 
ӘРПЕТПЕНЕЛЕ та И lama ba ae ape ТТТ но оне о" = „о“ пи по пе у F3-1 
sequebeeoF ореѓайои ызын анон а wakas и лим Ра ОНЕ 3-17 
SHODsIMAMLENANCE: ыз danas om aa и и | | 3-92 
Ignition circuit 
alter burner, Operation. vote re EE Eu |» 3-37 
ПалЕоОрегапогдогасылалданрааы TET Кан tu mua УО Т ЕТУ СУЛ ГУ Шаа Шіл Т ГҮ 3-33 
Ignition exciter unit description 
No НДР es Suche Bde и и и о" о ос ТР Т РОК 3—7 
БИО» уалы алан Таман а а аа ныл Ns ни е боны 3-9 
lem Gon Opera Orsu 5 аьсасьф а ан аі ati кыта и bus іден Baws hale oe he eva ед 3-31 
Ignition switch, afterburner 
GES YI О ти Ре ka Ы М ел Gite mau ЛО СГ ОЧСО ПН eno На 3-13 
ОРрера (Ol sky те АРА И и ои aig bt о о со p ~ о видра 3-47 
removal and installation оо лоно БҮРІ envia pace de 3-81 
Ignition system checkout 
GLUCK OU MCE: ct те hh ee bes ар awe Бы К А POA RET 2-51 
ФОТ ГКК ле а ГТ ле | А a ЛГУ Т gs У 2-50 
ignition units, main, removal and installation ...................................................... 3-69 
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Paragraph, Figure, 


Subject Table Number 
IGV transmitter attaching rod for QEC епріпев...................................................... F2-18 
Index, symptom, troubleshooting i eoe d bu нара ва и винова ва вале am C PY oo CA арды Т2-3 
Indicator check, exhaust gas temperature 
BHII2J or ЈА Е ат analyzers: са ко ahs eee му Se CRON P ORC A F2-23 
BH112JB-40 jetcal analyzer/trimmer ................................... F2-27G 
ООРУТЧУ = = ЕГЕТЕ ЕТ о 2-80H 
Indicator checkout, exhaust gas temperature 63-7598 THRU 64-928 ............... ИРИ 2-70 
Indicator switch, anti-icing 
„сз еш з зе S p И колы ГО Г Л Г ГГ қаса а ааа С 10-10 
operation yuy aun rus Peg sehe we кл Л Б доба НБН Т Г 10-18 
Individual heater probe operational check, 
BH112JB-40 jetcal analyzer/trimmer ................................... Е2-27С 
при у те БЕКЕ а мео - === НО eee 2-80C 
Indicator switch, bypass, description .......................................... "Tm 5-6 
Initial operating procedures | 
Ви ток JA Jeteal Analy ЕЕ uv puk Gee acd а ли Ри КЕТЕ Ы HU eu ae OO F2-21 
BH112JB-40 jetcal analyzer/trimmer ................................... F2-27B 
жена ет в ЗИ ЈА S S: АНСАР АҒАНЫ ти окно ко с ос 2-80B 
Inlet and exhaust door limit switches 
ореға болуа SIT 3-30 
removal and Installation uy s к» киис и Rawls айн қа SOO RNAS Oe EOS 3-64 
Inlet fuel disconnect assembly 
TG DOCTOR ERE TT ETT та TOIT TE о» Г ЕГ ТЕКТЕГІ 13-102 
removal and mstallation u  осабысынанкккрсыы атана вао ER ueste dd 13-74 
Lr Е13-19 
Inlet guide vane, variable vane and rotor blade limits ................................................ E 
Inlet temperature sensor, compressor 
dosor DO Mies е buses aided = | еее” 5-11 
removal ANG JDstall BU ORE 55. кмм аа wise ee True Алан u uno е але 5-28 
ЖОЛУУ ЕГ ЛЛК о > „У РЕНТАНЫ БЫНЫ eae Е5-4 
Inner rear cone mits! yt yau тонады ғыны ама аи (| = „~ но ада Ше 12-82 
Банан ат уље wet Ын ЫНАН о но Goatees F12-15 
Inspection 
anti-icing and air bleed systems ............................................................ 10-27 
inlet fuel disconnect assembly ............................................................. 13-102 
ШОМЫР қы ed mouse и и те ле | ел пе на ааа 13-44 
visual ПЕШ: RON MOTTA 12-72 
Installation and removal trailer, engine ............................................................. 13-28 
Installation engl „оа Ue rob ы la УК а и и iQ У ~ А 13-22 
"EET ныл ween sar bancs ea ДОВЕЛА 
ОВО рОН дедо ү лақа "x ынты и асыны ел „РИКА СТРИТ 13-1 
handling equipmebt: ыр ре ле ит и и уз и по ле по 13-27 
BOPVICING аса RARE SUERTE EO дер а жәй ТРОЕ ОТЕ и 13-33 
shop MAIN TENaNCE рта те о е eee he АЈ ЛЫМ 13-95 
Installation Fun-up, DOSE. o би RE епа а УЫ Аы ан ааа ба ek a id даа талы ален 13-23 
Integrity guide, engine bay configuration ............................................................ 14-1 


Intercommunication, ground (T.O.1F-4C-2-36) 


Jetcal, analyzer, BH112J or JA 


aft fuselage overheat detector system test ................................ F2-27 
engine speed ай]ивйипеп......................................,..ә. F4-21 
exhaust gas temperature adjustment .................................... F4-22 
exhaust gas temperature indicator check ................................. F2-23 
exhaust gas temperature system functional сһеск............................ F2-22 
lire qeteoloreyvsten тев ааа ор wee oue аси Aa F2-26 
initial jeteal operating procedures. ее os ок eee wa le ox S в a вв ки F2-21 
tachometer’ system check. . 4 we ке ==“ Жа Beye Ra Sa we ees FDA КО F2-24 
ІЛегтосоЧресеһеск:; 2552254 ти aS A око: F2-25 
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Jetcal, analyzer/trimmer, BH112JB-40 


aft fuselage overheat detector system test 


T.O. 1F-4C-2-8 


Paragraph, Figure, 


engine speed adjustment ............................2............. 
exhaust gas temperature adjustment ................................... 
exhaust gas temperature indicator сһеск................................ 
fire detector system (еві...............................2........ 

hot insulation resistance сһеск...................................... 
individual heater probe operational check. ...................... DOTT T 
individual thermocouple check ...................................... 
ТҮНГІ 2 каеры ткн ку пне бат awka кал ки SEDAN 
tachometer system сһеск,.............. cag пр И НИ 
thermocouple harness сһеск.................................2.24.2.4.2.. 
ы у у саа 


Leading particulars 


Айе ПЕ Syste M и ки tusa ТЛ и a АНАР ee A ООО ОТО Т EAE Ra 
engine control systems pu а T ок aes ок Od tere Re oie eae латыш 
ПІРТІСЕТЛОВСВУЕСЕТП пе kine ede oo bob use eae ede қына me sura ЕНЕР ұн 


main fuel system 


start.àndienitionrayatem uu uu us oie PCR CE DU PERRO ЫНА Аба ақық а eyo sa 
variable exhaust nozzle system 


variable vane system 


Lever switch, right throttle 


Lift mechanism check, finger 
Limitations, airframe engine runup 


Limits 


installation 
removal 
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Table Number 


F2-27K 
2-80L 
F4-22A 
4-137A 
4-22B 
4-137B 
F2-27G 
2-80H 
Е2-27Ј 
2-80K 
2-80F 
F2-27C 
2-80C 
F2-27D 
2-80D 
F2-27B 
2-80B 
Е2-27Н 
2-80. 
F2-27E 
2-80Е 
F2-27F 
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Index 16A/(Index 16В blank) 


Subject 


EGT – all conditions except starting 
exhaust duct 
flameholder 


forward and rear exhaust duct 
inner rear cone 


operating 


starting EGT 
torch igniter 
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Limit switches, inlet and exhaust door 


operation 


removal and installation 
Line replaceable units 
afterburner fuel system 
anti-icing system 
CSD system 
engine control systems 
main fuel system 
start and ignition system 
variable exhaust nozzle system 
variable vane system 
Line filter replacement, fill/drain 
Loading instructions, cartridge 
Loading, starter cartridge 
Load limiter check, aft cockpit throttle lever 
Low EGT at military power setting 
Low fuel flow – no start – starting speed reached 
Low or no indicated oil pressure 
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Low pressure fuel filter 


СОИНО м И о лы ыла Ри а а Шы 
Оев z soho ek nd A b De eden tude И 
removal and installation 
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Lube and hydraulic filter 


«(сеје бе от Си d mU UU a eaa: 
eod ои MER" 
СВАЕ зы annonce sue hwy ed Ша анат алын дала? 
removal and installation 
Lube and hydraulic pump, main 
ЧЕН О oim ры ed tus d diae aee bakes Ён Їй 
ОБЕРОН «co xe рса adobe aoreet ok ee eee 
MIStAL ALON? à Mec eee pads bases d дыл diete id 
replacement and evt ee аз» estu o dre ele ubapa 


Lube nozzles 


(ОВЕ ОП дозаны ыда ЕН P 
ВОВЕ а etd sd na eie о eee aoe 
Lube supply subsystem, description 
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ALPHABETICAL/NUMERICAL INDEX (CONT) 
Paragraph, Figure, 


Subject Table Number 
Lubrication 
aft fuselage fingerseal, servicing ............................................................ 13-36 
cleaning and draining, start and ignition systems ............................................ 3-85 
engine access door and aft fuselage fingerseal ................................................ F13-8 
engine access door bolt, servicing ........................................................... 13-35 
engine Control System ти и КОЛЛ ОК К · | ады 4-147 
main engine mount eye bolt ................................................................ F13-9 
main mount eye bolt, servicing ............................................................. 13-37 
nozzle feedback Cables е а ларды Ы ааа E e etie dats Код каны inus 7-127 
Lubrication system 
ыо ЖИККЕ ол T TTC 8-104 
cleaning, draining, and lubrication .......................................................... 8-103 
components description icc RD uu он E RU ERE ddd aee b ae Rare eatin eb Rc 8-3 
consumable assemblies ..................................................................... 8-130 
СОС LION: ддв а RR ел но не ГЕК жале пр пор пи 8-1 
government furnished aeronautical equipment ............................................... 8-128 
leading particulare win ит ТТТ „ Т ФК ens Lukaspi hes. ode не ua ay бе T8-1 
maintenance procedures: ................................................................... 8-127 
replacement and adjustment ........................... pM pakaq ive gis Ре и oe 8-77 
Shema LIC eth oles ied ТЕ о ет с Ре „| a ТКТ ee Sa F8-1 
sequence-or река Ой Tuya sy Spy orig и Ре ыҚ Ы Қ LL ks Zo segue aq 8-40 
a cio TC xc 8-120 
Starter орегашон: соо az D dui ue tied ма ei M eh а Ма ТЕ Да 3-28 
theory df operation ........................................................................ 8-62 
tools ANd ваш рейс оао cared Ри о но РА СРЕ bs Т8-2 
M 
Main engine mount eye bolt lubrication ............................................................. F13-9 
Main engine mount socket ......................................................................... 13-30 
“ҮЛЕ ГОЛ и a ле пре = (> ски плу не о лин F13-5 
Main fuel control 
ПЕС EMT "XP sng, и или ау aap Rei ote SS dev does 5-8 
removar and знака ао ореви кее EU cte d bereit BESTE uh eU HAGE аларда тылы Reale 5-18 
eS а и ынтасы гр U F5-2 
Main fuel filter | 
ВРВОВИ eso eate КЕТТИ ТК pes d suf eed РА КА Ec a и A ИСТИ 5-7 
removal and instalation созуы ыы aasan od АНДЫ РТА ЫДЫ а ара i ча ала іі 5-51 
422200 ОЕ Ы За ath tie ак оао ни РИМА F5-8 
Main fuel pump 
description ................................. ENN EES RI LSN EE cea a ETE EREE. 5-5 
removal ана INSTA AVION: «uoa uy i нон ae pt ob ција таза emt bre ue Nr an n и а а водна 5-24 
ИДЕИ ще и akar = са ЛТ Л Г ОҚ қ абатыны пете У қақ k ео Е5-3 
Main fuel system 
cleaning, draining, and lubrication ........................................................... 5-58 
component descrIpUolk ows dora ылым Ра АҚЫ А КЕРЕП Ы ки" ak hee usa ¿hii 5-3 
СОВО UP о NER E le РСЕ OU Gy ТОЛК aka ancl ЗА ie fs tee еа: 5-1 
leading particulars та а азан pat ти у ен Аы о ОН АЕН Т5-1 
line replaceable units ..................................... ever МТК ИКЕ aca a a ee T5-3 
maintenance procedures ................................................................... 5-69 
package B оно ae ЕРТЕК а | РА оа и и ГТ ба а да РА ИН 5-71 
yemoval-and Installation: суыны и ыла БЫНЫ АН ЛАН РЕН 5-17 
соз MN И и ELEC Е5-1 
tools and test equipment ................................................................... Т5-2 
Main igniter plug 
CSCI TION ETE 3-11 
removal and installation а о ние дана P aec оаа ama by C eis LO aia ТАРДА не 3-73 
TONER ит те ЛОО atin с РСР ne И ere ГЕ ЕЗ-4 
Main ignition circuit, operation..................................................................... 3-33 
Main ignition system checkout ........... але валы su Zm ea era НЫ А с at cia tance воа Г О ... 2-50 
Main ignition unit, removal and installation......................................................... 3-69 
AT c rr "Lv F3-3 
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Subject Table Number 
Main lube and hydraulic pump 
descri О ee ex те | _____ е 8–10 
ODGPALIOD. ое Ри и А а ти Ро али пе пе ee ОГО ЕЛЕЕ 8-46 
removal arid installation «o ser nk ee e ЕГЕН ЫҒЫН ыы PAM RET VAR Аа 8-93 
"Proc F8-4 
Main mount eye bolt lubrication «c ence | oa e o c reum ана 13-37 
Маш mount replacement орооно оона == P ep pedo iem ied qur eode or ds 13-59 
Main oil cooler 
descrIDEIOB ou солы ғына АМЕ тн пл ет „= |." tea ОРА 8—34 
OPErA LION sceau rua Basic жаланы incre СЕ tec po eae tah cease qd сезон 8-57 
Manifolds and spraybars, afterburner fuel 
ПЕ ООО e ток» _____ = 6-11 
[illo хорови РАНИ EEA те а не Г | | еони но съб ба Е12-14 
ОРега поне casas ea арса Г КККК ОО Л ОКЕ ОКТО ГОТ a ee ee ТЕ 6-42 
Manifold shutoff valve, engine, removal, installation and adjustment .................................. 4-79 
Military Рае NOW score as оао ae EE ибн ОГЛУ Г ГУ = Fe Е2-14 
Military врева out-of IMIS ты exh > „=“ "| = __. au 2-106 
MISBPG САРО Ce u ка и ти isting ЛТ tote Sued Mees анаша лар ЛТ ГТ Л ашады BE — СГ 2-26 
МООР On ја COD: conet Ме и Рене RG ak heh Mabe ыда REE 11-43 
Mount eye bolt lubrication, main i2 oae Ue UEM есеб қо Өзара oe ШЕР Ы ed tle Rhe te bac ee eed на орото 13-37 
РЕР ТК ТТТ ТРИГГЕР dE Ae Е13-9 
Mount респон does ти ~ ле · = = edis s acs EAS ете dais ГТ 13-44 
Mount replacement 
ашташе: installed engine. s «des Rugs abu ew as ue nae RC WE ERR рае F13-17 
forward side: o cela н hd be Ee dA abt M a = Dame i uS 13-54 
forward top 
BEFORE T.O.TE—4—991. ee o b ate et АМАН ERR baie HES дз Rodas 13-49 
AFTER OLLO.IBR—4-—991. 1424 ое. 13-53A 
ТАП! heroes eres и qan кыра ЫК eens ое uncis Ee dine Sais ЕЕ iare t RES Ы d rau 13-59 
GANG ON nr rcc T 13-64 
Mounts ел е cu 422 usa eine ыык eS e ата ан мо F13-4 
(eseri pl ión o ud ov uei dise edad О „у о а ту 13-16 
Mount socket, malt NENE c.a cerea aoo vitu ы о РА caet fe dei ace ___ died 13-30 
jeg Қы а Ese е ea Audi ML Mx о E F13-5 
MXU-4A/A, engine starter cartridge, віогаре....................................................... 3-90 
N 
Nibbling or continuous afterburner operation with throttle in МП,.................................... 2-118 
No-aiterpurner light; delayed Ома и о > = e Rao ew о. о 2-84 
· № anti-icing light ...... КОКО О ОГУ РАН = eT See ee ee ee лер а ee ere 2-86 
No EGT indication on inverter power 
69-7599 THRU 64-2926 5 арка Gate ГК VE PEE iim КЛ ТТЕ ГОГОЛ 2-113 
No fuel flow – no start - starting speed геасһей...................................................... 2-116 
No or low indicated oil pressure „та Shee ао а a IE RE NE S RARE e RA b sia E 2-102 
No or slow acceleration to о зрну ние и си Es eru чна добра ved --_- Vie tit 2-109 
No or slow engine rotation - cartridge start ......................................................... 2-111 
No or slow engine rotation - pneumatic start ........................................................ 2-110 
No positive fuel shutoff when throttle is chopped to OFF ................................ ааа ады 2-120 
Nose dome апа CSD/generator removal and іпббаПайоп.............................................. 11-21 
Nose dome, anti-icing of engine, operation ...........................................................1 10-19 
No spark of afterburner igniter plug or has weak spark and/or incorrect or erratic spark rate when system 
SOM OL IZ сја ПИ et tas пе Vete lite ну пала а о ле Мен LEE 2-93 
No start - fuel flow normal, starting speed геасћедабш............................................... 2-92 
No start – no fuel flow — starting speed геасһей..................................................... 2-116 
Nozzle and/or ЕСТ fluctuates on temperature limiting ............................................... 2-97 
Nozzle actuation: description: опа обо ы Kb SOS AEE ЫК рака ee ERS а али 7-4 
Nozzle actuator removal and installation ............................................................ 7-92 
А НКИ ККЕ ТЕ КЕТТІ аан DI 
орегапой сан кл алел мба —————————————ÁM———— € 7—46 
replacement апа adjustment. еее а Ра eto наан ааа 7-82 
Nozzle area control removal and installation ........................................................ 7-75 
Принос ғанын ОРЫ е пре о ли ГГ = ана aa ~ Su tie F7-3 
operation Ри о EEE се а ааа и „њи eel eho ~ он а hee 7-26 
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Subject Table Number 
replacement and adjustment 51 9 ats ымды ғ МЫ ете баны ROM ee ea 7-74 
Nozzle area control to nozzle pump ПпКаре.......................................................... 4-14 
removal, installation and адфмвйтепі......................................................... 4-103 
tissus CHECK. о het hic Sts Oe uwa Qu ERE E Dept а а TU SU ee s ee бара 2-64 
Nozzle, exhaust, and/or ЕСТ unstable on mechanical schedule ........................................ 2-98 
Nozzle fails full open or ии ӘБЕЙ» e 123225 КЫН ЕТ = ое каране Rutuli 2-99 
Nozzle feedback cables; lubrication со ole hee рым «қаза лады ыма GS DEED WORSE ATG 4-148 
Nozzle-teedDack Поканен а и о ле = о" = eh Sed als ob sce Е4-13 
removal, installation and адјизштепл!........................................................ 4-94 
уы енун зау ы сэ ч кога БЕЗ utn ет Reha ем сек ae АЛАРЫН Г УРУ ТУЛУ 2-65 
Nozzle, fuel 
(e OI pti калы атынан bin К ҮТҮ Л uei и е ee coe 5-14 
removal and iñstallation «4-2 ар ниясы ee OR is aer Ала Ве m Os arid дъ аа 5-37 
Nozzle: hydrau e налет wee Sob Sec at hoe ете „= ОЛКО ЛК УЛУГ Г ГТ о Т ТТС F7-8 
P'ISQU DE КИНОГО РА те о о ~ ЛГ ЕТО ЛКК ОУ 7 ГГ 7-110 
DAME sel een ea at В pe а о от сте о ma Sunius 7-126 
МӘ е mites At Ales ларда ote e bur аша each Ри Ре и Ре ҚАРЫ А ed овен Е12-17 
Nozzle, lube | 
(OS r OE Dun] u қа аны tei И a St К ЛК КТ К УКГ а ТОС 8-16 
ОРОСО MC RR RIT TTE Ba usupa a rar wee Aer hee Geta tee CG esate „ону ле ы epee ЭИ 8-51 
Моје pump flushing and Primine suede EIER к кк а?а камбала ЛЫ Мара a a ORS 7-87 
Nozzle pump linkage, nozzle area control і0...................................................Һ.л...... F4-14 
removal, installation. and adjJüstment...... eue ae Sond bane учи ва ee eb ea a d eed 4-103 
аи НӨ о) АИ ти те "А |. А Қызан а ыды = 2–64 
Nozzle pump removal and installatión „ое атоми —----= ме Whoa aW Fee SS 7-84 
—————— ——— —————— Hom Е7-4 
replacement and adjustment: „ушеш а ӨР а талың ааа Ы ТАҚА eS 7-66 
Nozzle, fuel removal and installation................................................................ Е5-6 
Nozzle system, variable exhaust ира „= «= Кабак e A о F7-2 
SChemable: окер зафат Hine Pate uth e ebd dedit Rete a екн au sa жаа ааа ата Ре и F7-1 
cleaning, draining and lubrication. 42v к ерк ови c ты ың hs EXE VERE радари E EXER 7-108 
о иу ве оре те ON, ede Wh т 7-3 
COIN PONEN 1S: оревашонк хазл о anew Шаа ытта Aaa Le US на eee eed 7-23 
deseri I IO 222, арена ы а Ро по и ГО ЕГ ЛҮ 7-1 
l@aGdine DarliCUlars тасарылы құ ТУЛТУК ЛҮГҮ К ЛК ЛГ О РК Se ee T7-1 
liberi аза AA alse ih ste eta БЫ ЫММЕН aN а и а у DT 12-84 
Mine replaceable ullis sos eoe heh doled ie ел = a A dc BON ко __ Демі Т7-3 
ULC И уво ast аа асы ы ҚЫНДЫ LM tL E У RAN ELE МА ЗА, НА 7-104 
maintenance DrocedureS uaa ete peg ee дере | =. ~ = | еі 7-128 
Operati acne Aiton ЕЕ ли о ce | | = "= Ро А АНЫ дата 7-18 
pa Кайт т cece А Sod CM кое пе Н Ren A Re A a о 7-130 
replacement and adjustment icici. у Sock edn ow FAS hows ae Re aatia ees сли bad ru d ии ұр 7-74 
tools Bnd test epen «diese acd eo о и А | ae ықы қаны Т7-2 
Хо: 1 aegnition exciter Unit Чеги рөп y y ит „= Ый жа ора ЕКШШ кей Ба 3-7 
No. 2 ignition exciter unit description ............................................................... 3-9 
No. 3 bearing scavenge pump 
COS VIDIO а дало ит ЛО ЛК Ре а ер по и seen 8-23 
ОРОТО 25 da dae tod ed Ae ли Gul од Stara ад | о РС. А „РАИ ПР ipp cece un 8-54 
O 
Oil analysis sample, draining ....................................................................... 8-124 
Oil and/or vapors from frame struts ................................................................ 2-103 
OO con SUrpEION 2 селе салыса ры OS ние и ке они с и не 8–123 
Oil consumption high - no leakage evident .......................................................... 2-100 
Oil cooler | | 
afterburner, description ........................................... КЕМТАР k eee 8-31 
afterburner, operation ..................................................................... 8-56 
Я аео et waa ит ~ Ма дана рт оа (и ORS ima uu 8-29 
air, shop MamMblenance: y Sk „А Аа ain Dat ete 8-134 
шап оО оао оо в пи wks Oe bb wea ae раны ФИ сор 8-34 
ООРОО аны А АН С simu ЕР ОРА EE 8-57 
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Oil cooler relief valve, air, shop maintenance ......................................................... 8-136 
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Oil screen removal and installation, transfer gearbox ................................................ 8-84 
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Slow or no engine rotation - pneumatic start ........................................................ 2-110 
Socket. main: engine MOUNT os suos иа | оре ен nae ны ahi 13—30 
КИТТЕК a onera че о ел eA ГР ТТ ГТ M d E F13—5 
Spectrometric oil analysis sample 
СЕЗІНЕТІН auos pa adds uud durs veu as E te не | ГГ ОЛ УЛ ГГ © De nana 8-124 
darain ne (SOAP ое eae is dele et ама Kul dead saca РА РС нон пик и Е8-14 
Speed adjustment, engine 
BH112J ог ВЈ ]éetealapalyZBP. ааа вози из Eos ви Re қыдырады Tu ew ek F4-2 1 
BH112JB-40 jetcalanalyzer/trimmer ................................... F4-22A 
не и а ое ти пне ана Рози ен 4-137A 
Speed schedule, engine................................................. cna ыда зы F2-13 
Spraybars, afterburner fuel manifolds and 
description ИЧ as ole ЛЫК ыы МА Gee „о“ a = > Не ИТИ 6-11 
K т итал qnx Е12--14 
Өретапоп,аалар нала тен рада ian Bab anh еден аа ыы has a Ба алы аванса Ook ЫН ЫҚ аа, 6-42 
Stalls or flames out during deceleration ............................................................. 2-121 
Start and ignition system 
cleaning, draining and lubrication .......................................................... 3-85 
component description ..................................................................... 3-5 
sa irn io MN P ND TEL CHE 3-49 
packaging ӨРЛЕТКЕН hse ТЕТЕ pA ва а Um dE MR p IE fd Зета ар 3-94 
SCOTIA UIC ИН РОНА кү coat aust hese edad и А РРА Ue АА ее aa sS St S rol e are M F3-1 
Sequence of operation qe EE 3-1 7 
SBhop' MAINTENANCE оон ыы ace барады Tasa изен акышы” дайра кй е ы ДЫ DLS 3-9 2 
Syse M СПО y а малина и ке „Ре И 3-1 
Start 
Cartridge Mode suu лақа РА» | даса Tap Ra .2-22 
pneumatic mode а о Блок uade азы АРДЫ b Epp e e LE 2-21 
Start, cartridge - no or slow engine гоїайоп......................................................... 2-111 
Start duty cycle 
oneri Ec 2-23 
cierre 2-21 
Starter cartridge 
ОВОШЕ о ооо ол ори 2-27 
removal Joco Wins е БЕУ rdc 2-32 
jc lE PE" _ 2-35 
Starter 
electrical circuit, operation ...................................................222.2.2. .1....М2. 3-29 
lubrication system, operation ................................ КОРЕЕ ТҮКТЕ ОРЕ 3-28 
0) 0,5) 212 (0) ИН a eer и Ы ee Ст оби ЖЕТЕЛЕГЕН 3-18 
removal and installation ........................ а heed eke Re ыы Обо eia a 3-58 
GS a tage nr ЕЗ-2 
S STD ео) ат тет rrr" 2-108 
Starting 
CONNECTIONS; рпейтаисс „з оа МА секира Wack E PERRA V REI F2-4 
precautions, engine .................... Tree а Sa ТОЕТ КТ 2-15 
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ALPHABETICAL/NUMERICAL INDEX (CONT) 
Paragraph, Figure, 


Subject Table Number 
Starting speed reached, but no start 

fuel NOW NOLMAl О he uum Ao duda ТСЕ СГ О Г 2-92 

LOW MMC TOW. ви Gahan "rrr 2-117 

TO UCN PRI на А а а РА she Seder Ри ad eee ne 2-116 
Start, pneumatic - no or slow engine rotation .......................... e eee ees 2-110 
Static priming, CSD ас u, sss Дарбаза REA CURL. RR a iu cuu asas өтк аи EE AU EE ТЫГУ 11-42 
Station designation, power ріап%.................................................................... F12-6 
Storage. starter cartridge is aces mda rien РС „| __ о UE per d о iet 2-35 
SEU SAO о И И a uat cd eR Ва E meu M а se E NEN NET ада F12-1 
Sump vent check valve 

SOM В ОВ ЖОР Nec те ad ds ne re оке. ~ ee о a ЕГ ER 8-38 

ОРЕРаШОШ: “ауалы ИЛ oar Ри и и о eater de и Er б» 8-61 
Support bearing housing, horizontal shaft, removal and installation ................................... 12-85 
Surge, engine, or is erratic in afterburner only ...................................................... 2-94 


Suspected CSD internal failure or more than 14 pints required to service lubrication system after flight.. 2-105 
Switch afterburner ignition 


(eser ОЖ ae ane eee a И А она "о" = о о has akna Ты 3-13 
OS alios ба hgh Nou mue oe кал КГ ТУГУЛ ОЛУС оой 3-47 
removal and INSTALLATION: sue от "не = e to ted = ___ aR 3-81 
Switch, anti-icing indicator 
(ото РОЙ е асасы алсын Е ел о зеље пет сы ES 10-10 
Орвтапопт ПИ а вкл те ое Ре ти и ыры die a ea алын виз дава 10-18 
Switches, inlet and exhaust door limit 
oe raton PLE ОГ ТҮ ки пе рококо аз кл и 3-30 
removal and зивбаПашопе 2e oven мыл ык ER RETE ры ана Енбек ыы ШЫРША te ewan ad 3-64 
Switch, right throttle lever 
JS UEP е), сосын Sia Ре о же ысын НА ми 4-165 
DIU CREE "ucc THEE 4-164 
Switch, throttle cutoff, removal, installation and adjustment .......................................... 4-80 
Switch; Dy pass indicator; description 225205 кзэ а КИ оо hee be eee аа 5-6 
symptom: Index, Troubleshooting iam кина cla erae eee кж кушу а ыла алладан EAE жатынында Т2-3 
Т 
Tachometer system check 
ВАН 12 Or JA јетса Капају лек. ico а а ®% ЫРЫБЫ» WR ще дк И оро Зи жасалы Е2-24 
BH112JB-40 феса! analyzer/trimmer ................................... Е2-27Н 
Ми пат тата = Зар E E Sarde: о = о га тик DDR ie ac НАН еле аа 2-80Ј 
Tangential mounts replacement .............. мек cts Gaited datei ОГУ De E КУЛЛ ОСТ 13-64 
Tank, CSD Oil description: сас дыры та К ТК АА БЫНА ed Т К УГЕ ГТ aD 11-6 
Tank, drain siphoning ............................ ра ба eet EN е 13-34 
ови a ал ли на У ту ке оре ec ee oe ON ао HEP F13-7 
Tank, engine oil 
Сез гй ON a КОКУЛ edt ton аны eve d dawn as ГЛ „~ ана боб Т е 8-7 
CE ATs ЕНТ Sates otc lak vec КО УС СН ТТ КТ 8-126 
ODGratlOlb- ces a PU | ке ТЛ ЛҮ К КУ Г К не ы бара о кл — 8-41 
SOL VICI Оте е ens masmtaspa s ни те атаға Los e ka фон о ен am a р я 8-121 
Tank fill/drain line filter, oil, description .........................................................2.. 8-18 
Tank pressurizing and sump vacuum relief valve 
descrip ON носена а араға аа TIT 6 „рок a ум | | ел о 8-36 
ОР та ee vie ланы е оа МЫ a p aa о — о 8-58 
Tank pressurizing and sump vent subsystem, description ............................... о 8—6 
Teleflex cable, removal, installation and абфмвітепі.................................................. 4-75 
и Қ ee ee ВОЈ Gees К ЛЕ РЫС усне аны ыты Не ei dor МЫНА F4-11 
Temperature amplifier removal and installation .................................................. др 
и ТТТ ba ush ту Ри ТТ и ел А ама os 7- 
Temperature Conversion Chart... u oet и | ==. = К а Е Е2-8 
Temperature limiting subsystem, description ........................................................ 7-5 
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Paragraph, Figure, 


Subject Table Number 
Temperature sensor, compressor inlet 
ео ле о маан ts cetur eiecit dd 5-11 
removal and -J3nstallatiOl. готвена вие Ree ats eRe eae кк ak кр d 3 De Ba енен 5-28 
Алы E А ынаны даны сыныс наны т au О te аа қы тыным тада - Е5—4 
Temperature-velocity-pressure profile ................................... RR] he ras F2—7 
Thermocouple Check, секса Коа оси eom а RISO оа UH Re EA oC iod eS FERE F2-25 
Thermocouple check, individual, BH112JB -40 
он analyzer иеге доводи cho те = ___-__- Aer = F2-27D 
РЕН ве ки с. = k eBid лан фе кейде бала W Sk а Gh caer ар, eae, Sp BN 2- 80D 
Thermocouple harness check, BH112JB-40 jetcal 
analyzer е aa Me ie а RAS OR _____- ________ N F2-27E 
Sin apy tbe писа wh Ee ah cat и о“ ке “кеј о“. = = ои на река а 2- ВОЕ 
Thermocouples, replacement and adjustment .................................... 7- 102 
Thermocouple resistance check, BH112JB-40 
etca l analyzer trimmer inc оа, Vets et = === ae ee hee - ek So F2-27F 
ӘКЕЛЕ s w ги е те с rane ера рано = сте ко а ee S 2-80G 
Throttle airframe power plant control system friction is excessive ..................................... 2-115 
Throttle check (engine operating), aft cockpit idle .................................................... 2-55 
Throttle cutoff switch, removal, installation and adjustment .......................................... 4-80 
Throttle input and variable vane feedback linkages .................................................. 4-151 
Throttle input linkage 
AFTER о Бани о а по ee ee ано =" и so uan rus hunt. = Е4-16 
BEFORE ECP T9B3 ТЕК О нс на tahoe S IRR RE ee eee РЛЕР at ete F4-15 
flexible cable, removal, installation and adjustment .......................................... 4-108 
PIPPIN GE CHECK: алар ала ао a Г ОУ ЛГУ О Г ГГ Re kok bs пиа 2-62 
Throttle lever load limiter check, aft соскри.................................................. 2-61 
Throttle lever 
positions, forward COCEDIE- o ba BORN AME paylla Ra fe CU AR Da aa ынны SS оа aod di aee Rap Ee itr а F4-2 
shift breakout force check, forward cockpit ................................................... 2-60 
Switch. right, Installation: ооо ока ОЛУГУ ақа 4-165 
Switch. right. removal yu, u uu пи у о е һан теа өлен 4-164 
Throttle quadrant 
ӘП COCK о 4-159 
хак За upip kantu о КАРА и Ре издига и Е4-25 
aft cockpit, removal, installation and adjustment ..................................... 1... 1... 4-49 
Throttle quadrant, forward cockpit, assembly and adjustment 
ВЕТЕР: ОЕ 860) 5,25 0 0: ААА cna as Ре eh CS creak esa ЗЫ eee wee: 4-93 
Ерика ае ЛУО УО а пете ке saw = = а a CT Е4-26 
BEFORE DO 1P-43800. „ео о ы ли о caet вар е te ss | а 4-182 
Beets eS оре и ме но ле ои и тате и та аа Е4-27 
forward cockpit, removal and installation ................................................... 4-42 
ОКУТКУСУ ан ana У аланы АЛДЕ и cM Ға-7 
TBEOLL Ie PIE б ҚТТ ин а ete ата a ое F4-5 
Tools and test equipment 
aiterburner fuel System 2. | АР зан е ad UNSER De | T6-1 
basic: power ап Eo) Sese Uo обоа eeu Vea не "= и о" PS қолыма T12—1 
CSD УБ 1: «es a ende ee echan ides бо desta vitae avis КЕНЕ LE Ер брат Wa И T11—1 
engine control systems «uova dete add te Ье а и T4-2 
ground operation, checkout and troubleshooting .............................................. 2-1 
ае E any и ВРТУ сърни in Gta тек = ол = = "и a 
lubrication кін ст тм т оа mare ade aS ваза ит ни ТЕЛ She AIL Арт ee T8-2 
MA TUCESYSLEM) PPP" и и ен ва о А» == пе о T5-2 
Start and ignition System качили дари aaa Bea "= | wee ua іі T3-2 
variable exhaust nozzle system ............................................................. T7-2 
variable: vane System ао оен Un „| bass est uqa Ae etn РК T9-2 
"TOOL ое yg а yau За ыла x еде burla a a bumi Wie Mahe pit S a ee Red wl aed атты F4-5 
Top mount replacement, forward 
BEFORE T-O IB-—4-—99 5 заны ae ds ны a дна Renae at ко vee bias 13-49 
АСТЕ ОТЕТ ВЭС Ges Ses лай Ss дир и aQ ра SS пне tud Pulse sud Nur оС 13—53A 
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ALPHABETICAL/NUMERICAL INDEX (CONT) 


Paragraph, Figure, 


Subject Table Number 
Torch igniter check valve 
HeSCHDUDD: 329 Salo does о ee ac ens be и о ee 6-13 
Орегапо mr арен на Wed GZ а на те и Та = о ли" onde Sasa EN 6-48 
Torch igniter 
desc ој ет рт daar = О da ГГ ГЛ sears 6–14 
а и И Ри о okt Rte ОЧ ees ees 12–79 
р M E d MM MC ИНАНА c d E cA NE E Ур Пак F12-12 
О сыза» here аланина пре ынын ы EE а алан ра E pU анон ала аттана И he da а 6—49 
тетоха ана installation сокова дара REL mee dela EAR NOR S bet аба вена аа бада 6-86 
removal and installation али а е» baka дра и на = = а M F6—6 
Torch igniter on-off valve 
о ООҢ не s Zuna xot bee E Deci Аа = est aud 6-12 
Opera ТӨП: те ет УДЫ ММ кл но о бе е АЗАТ ен os 6-44 
removal ánd'installatloh .. еее | Se e ae КР сымда E eee 6-70 
rmt ҮК yy ИИК ИМЕК Т ТИЛИ ТИ TEE и НИВ ВАС asa yaa masna e Е6-3 
Torque booster fuel би: уран cui y нанио ыла о а РК Қы ыы өрі Е4-23 
Torque booster 
inpüt lever centering tool... ео bon ишекне aie in "Айбек аба RD etree BE Ska as Е4-6 
iistallatlOH o sod ни у и први aba ЕР ~ | wae Nas Е4-9 
TOMA НИВАТА Не қылын и А Бы амы қы он а и а ОЈ ЧА И Е4-8 
removal, installation and adjustment........................................................ 4-57 
Torque values standard (Т.О.1Е-4С-2-36) 
Тогопегуа шев ата ром ни | | BEES Да ol a —_ ЕКА ae ралы теті 13-32 
ДЫЛЫ и бу бла, и бо и hs ЫТ АА Sua АТ ои о пе Е13-6 
Trailer, installation and removal, engine ............................................................ 13-28 
Transfer gearbox oil screen removal and installation ................................................. 8-84 
Tr" F8—3 
Transfer gearbox scavenge pump 
деверот: ЖЕК КЕК КОКТО Bde Gee eo ТУГ ГУ ГУ ОСУ ГОТ Mp 8—19 
Operation ве вина ы awd UD dot ОТТО ROS RUA wa Sup wt eb iw e Зи аа ag es 8-52 
removal ANd installatión «5a те“ bad и ае нде а а Зо 8–79 
Ини и о ле | оу E ко. о о и a Ls uya Ев-2 
Transmitter relief valve, pressure 
description КККК ГЭ ТЕК sue hs ул е ей „=“ Г Г КУГ С ее» 8—14 
operan Sous esa unda et а о о не те = =--_— E a Во о ана 8-50 
Transmitter replacement, oil ргеввиге............ ee ке = = Жала еј es 8-105 
Trimmer, jetcal analyzer, ВН112ЈВ-40 .. .. ........ sa sea sea sa css sa aaoo oo ooo t t n F2-27A 
ала ela! а ра Sesh ОЕ 2-80A 
Тор ево ир о е СЛ | __"_____________-_-_ таба 2-82 
БУ рО Index à vescus ы olen ene и УТ = аа арка УУ С Г Т Т2-3 
Tubing identification, color coding (Т.О.1Е-4С-2-36) 
Turbine Casing DUIS. ЕКОО КГК dedu ae dad eet uie bá CE de ыр іне а ағыта ыы тағу 12-77 
ПИ А о И P F12-10 
Turbine Trame;-U mills эозин зыш ык жакы ык ЫТЫМ ЕР OR RARE а COST Еккен ына __- 7“ d 12-78 
"rccte нас наа и еее” F12-11 
Turbine-section; description: те ________________________ 12-15 
U 
Unit, compressor inlet temperature sensing, removal and installation ................................. и 
зони a a Рм ТТТ Т и и о a UP 5-4 
Universal joint friction check, engine control box ..............................................1лм.. ... 2–58 
Unstable, variable vanes do not follow schedule ог are otherwise ...................................... 2-112 
V 
Valve, afterburner fuel pressurizing 
ЕВЕ os ие eua eure К dti uk Г Л ance lee Eo cotation Cala usted dA aane 6-10 
ODOC но е сола оте ee О и ону = и о „и = ко == asa 6–39 
тептоуа апа instalation ни uyu о = ___ | = 6–81 
НИ, КЕ и УТ ТТК РТ ТТ т оо Е6-5 
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Paragraph, Figure, 


Subject Table Number 
Valve, air oil cooler relief 

HOSc IDEO рт ни es oe eae nu Mp ae ae Г ГЕК Л ЛО a Coan КК КОЛЛ С СҮ 8-30 

SHOD MAINTENANCE зына қта о а алда қат ГО ОГУ Л ~ | 8-136 
Valve, anti-icing 

desc О senna, cored eet ee Le a eee ЕШ УО ОГО ГГ aie ee eas 10-9 

Oporadh. сезон о = ow ate aust ыы арыстар нен = | = 10-12 
Valve, anti-static leakage check, девстіріоп................................................ —Ó 8-27 
Valve bleed air check, replacement ................................................................. 13-88 
Valve, cartridge gas pressure regulating and over-pressure relief, starter орегаїіоп ..................... 3-19 


Valve, engine manifold shutoff, removal, installation and adjustment 
Valve, pressure transmitter relief 


Севстірдорасасламы оар О ade "=. Be 8-14 
Орега пота уын Ы ел Ка пе па азады | қалы ты pa ee AAE 8-50 
Valve, pressurizing and drain 
вот 5-13 
тешоуа рапа ак оси тек ыла аҚ ҰЛЫНА СС а Gc ee Ces 5-33 
кобна тока ЛО Л и оу У | рт УТТУ ГҮ УЛ но Е5-5 
Valve, pump vent 
GESCHIDEION is ары RE о "и „= ~ = ОНЫ затва 6–6 
Operat Ойлы ушер ERES те а о мо о Ce е о нед 6–18 
Valve, sump vent check 
COSC UO LON ыса Аы Ы ЕКЫ Қ ни по тко D Ou Su Зола иа ок aes 8-38 
Operation MER rre 8-61 
Valve, tank pressurizing and sump vacuum relief 
обје је но она ет и ке = = у УЛ ГЛ ТТ УТО pa usa 8–36 
эзе: ој ak и ти пе и "= и „У ВА (| 8-58 
Valve, torch igniter check 
Сев НО aurora to dab ан о E hq Sane std анар Абана ee УЛ Г ГГ КҮ Г 6-13 
реа ои Mp амал ата a чи gual А пе и РОА МИ РФ И 6–48 
Valve, torch igniter on off 
GOSCEIDEION ре РЫН Ы радиан? пл eh low es ШЫНЫ Ала ыы И ИНИ 6-12 
Operation шаі I "En 6-44 
тетпоуа)айалпа>аһайоп-:;245202552%і6уктарбайаа ер pi dete qu не алда ОРАДЫ 6-70 
E ле и aetna he ы анд и S asses и И F6—3 
Vane actuator, variable 
СӨЗСІЗ m EC" 9-6 
OPCTAUION о у НЕ Ме ел А и 9-16 
removal Gnd installation u ан sec. ccs a. exe haa ea oe ak авто адыры ас ы BG па а «арыда Вана 9-20 
T ОУК ОЕК ЛУ О Т К О ЛОГ EE F9-2 
Vane feedback linkage uyu yu RR ERG erc рит RED елда reseau be алдынды. F4—12 
removal, installation and аф чөйтепі......................................................... 4—8'7 
I Spin ооо ДЕРЕ ни р ос а 2-63 
мерен СВ ја На (е ара E қыры е Qepa и ил LE ин ла 4–151 
Vane, inlet guide, variable vane and rotor balde limits ............................................... 12-74 
И а oy ғана К о Г и ан a Ac ыы көз sere go ра Қата Ы A E Е12-7 
Vane position vs CIT, уагіаМе......................................................24,422,2,,2,2,22,.... Е2-19 
Vane schedule, variable азса Le remi EU Doer р Бр цот ip ted dade Beste Е2-20 
Vane system variable 
COMPONENTS description exec Cadac тер йы Ааа а | _н__ sad does 9-4 
components орека по Поља а ава ды аа АНД nam Boe Ap ed vt do бор тора ET RECS о 9-14 
OSCR ED (ој PE Qa tra Ра Pil ан И ИКИ М АА 9-1 
О жартастары на аа аны рыны ы we date saa РА ИСА И um Tu: ai ЗА ае 9-8 
je eran pP Ев кр ch ener ed ава bayer ааа таласады tas ао биро олары алды Вела дас 9-29 
removal-and installation cre а еды diodes ОБА аа o едно buy aie дас lw a inis 9-19 
SChematies sone dois нанео ет ера ae ated arate awa erm ante suma а nn sd Кт вата oc Е9-1 
зпорнашепансе: RR EE 9-27 
Vanes, variable, do not follow schedule ог are otherwise unstable ..................................... 2-112 
Vapors and/or oil from frame struts ...............................................2222....2......... 2-103 
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ALPHABETICAL/ NUMERICAL INDEX (CONT) 
Paragraph, Figure, 


Subject Table Number 
Variable exhaust nozzle system 
cleaning, draining and lubrication ................................................4......... 7—108 
СООО оао и addo tad ae = re “=  __ Ed қаны 7—3 
components. Operation о verb EE pa S eR NA УУ Т Л ОУ este eaae ed 7-28 
description ....... old kuu s ew ee i u ОГО ea ac A IK Ри КС Mi D СС Т 7—1 
hydraulic, Alter PPIDIDE а „>. ЕК Т 7-126 
leading DAFPCCUIBES 6. uay қы eae | е | Т7-1 
Пије те је аса." od edad quique ЛҮ. T7-3 
maintenance ргоседигев: ¿uy ur. eta CER ао VERS NET exo dE Rae PARE x b and 7-128 
Ореганон оу е оа о тезен — 7-18 
PACKAGING зы ыны а ЛҮ УЛ Л ООЛ О Л О С =. ТҮ Г СУ aaa 7—130 
replacement сеоце: ој ава он q v фот ки құла тықты ales ar СА 7-74 
tools-and test equipment y s u l yum | „= ee pe та жалан із Т7-2 
Variable nozzle 
feedback linkage: ЖОККО ке А ee doe Саты ee К ud ar Е4-13 
СТ Т ТЕТЕ ЛОК ра КГС ОЛ УС ОУ да ca Т ТЕК ТКТ A ak Г 12-84 
МИН ЖИ te oe nea E ОТТ ТК TEE Е12-17 
Variable nozzle systemi оа оа bx 4L = ен о а pss dae o eet een Hens F7-2 
Shema C «Lese esu ate ОК ЛУ ГГ ОГ ККК eng cited ГЛ Г СУ ТС F7-1 
Variable vane and rotor blade limits, inlet guide уапе............................................... .. 12-74 
gases и ле оте ок ut по PEEL F12-7 
Variable vane actuator 
я а те ache o dat A his Mohs eile GES а мы eoa aaa kiku pu 9-6 
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